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ABSTRACT 

The principal purpose of this empirical study was to 
identify factors in the backgrounds and college experiences of 
American undergraduate students that affect their interest in 
studying science and in pursuing science-related careers. Four-year 
longitudinal data were obtained from 27,065 freshmen who entered 388 
four-year colleges and universities in the fall of 1985 and were 
followed up four years later in the fall and winter of 1989-90. 
Scores on college admissions tests and on graduate and professional 
school admissions tests taken four years later were included. Survey 
data were also obtained from students' faculty. Between the freshman 
and the senior years, the percentage of students majoring in fields 
of natural science, mathematics, and engineering (SME) declined from 
28.7 to 17.4. Losses were greatest in the biological sciences and 
next in engineering. Despite the declining interest of students in 
science majors and careers during the college years, interest in 
obtaining masters and doctoral degrees increased during the same 
period. The strongest predictor of changes in students' interest in 
science majors or careers is the students' entering level of 
mathematical or academic competency. The greater the proportion of a 
student's peers majoring in a SME field the more likely that person 
is to choose a career in the same field. Appendixes include the 
survey forms, site visit protocols, and a 55-page table providing 
profiles of persisters, defectors, and recruits. (Contains 78 
references.) (PR) 



i: V: V: Vc Vc :'c Vc Vc »V * Vc Vc »V Vc Vc Vc V: i: V: Vc Vc it Vc •fr -ft ic Vc Vc -h -jV ic Vc »V »V Vc 5V * Vc Vc Vf -k * »V Vc ^ i: V: :V Vc ^ Vc 

Reproductions supplied by EDRS are the best that can be made 

" from the original document. 

Vf Vc Vf Vf -k Vc ic Vc Vc Vc * Vc Vc * * Vc k Vc ic Vc Vc Vc Vc Vc Vc Vc -k >'c Vc ic Ve it ie Vc Vc -k Vc >'c k Vc kk^kk >V k >V Vc ^ Vc Vc -kit -kit k k k k »V k it 



Final Report 



Undergraduate Science Education: 
The Impact of Different College Environments on the 
Educational Pipeline in the Sciences 



Alexander W. Astin and Helen S. Astin 
Principal Investigators 



Supponed by the 
National Science Foundation 
(Grant No. SPA<8955365) 



Higher Education Research Institute 

Graduate School of Education 
University of California, Los Angeles 



U.S. DEPARTMENT OF EDUCATION 
OHic* cA Educational ReMarch and Improvement 

EDUCATIONAL RESOURCES INFORMAflON 
CENTER (ERIC) 

This document hds b«en reproduced as 
received from the person or oroanizalion 
onginating it 
Q Minor chanoes have been rnade <o improve 
reproduction quality 

• Potnts o( vievr or opcnions stated in this docu- 
ment do not necessarily represent official 
OERI position or policy 



aESTCOPyAVAILABlE 



TABLE OF CONTENTS 



Chapter Page 

Preface [ iii 

Executive Summary 1 



1 Introduction 1-1 

Overview of Recent Literature 1-2 

The Present Study 1-8 

2 Data and Methods 2-1 

Design of the Study 2-1 

Data Analysis 2-2 

Data Sources 2-7 

Dataset Characteristics 2-15 

3 Changes in Careers and Majors During the 

Undergraduate Years 3-1 

Definitions 3-1 

Choice of Major Fieid 3-2 

Career Choice 3-9 

Summary 3-15 

4 Factors Affecting Choice of Science Careers and Majors 4-1 

Method 4-1 

Independent Variables 4-3 

Results 4-5 

Majors 4-6 

Career Choice 4-17 

Summary & Discussion 4-21 

5 Persistence in, Defection from and Recruitment into 

Science and Engineering 5-1 

Physical Science Majors 5-2 

Biology Majors 5-14 

Engineering Majors 5-22 

Research Scientist Career 5-33 

Scientist Practioner Career 5-43 

Engineering Career 5-53 

Summary of Findings, Conclusions and Implications 5-67 

6 Factors Influencing Acquisition of Scientific Knowledge and 

Quantitative Competency 6.1 

GRE Quantitative Test Perfomiance 6-3 

GRE Analytic Performance 6-5 

MCAT Performance 6-7 

Summary and Discussion 6-9 




I 

^ Chapter Page 

^ 7 Undergraduate Degree Aspirations and the Transition to 

5 Graduate Schoo! 7-1 

Patterns of Change and Stability in Degree Aspirations 

fe Among Undergraduates 7-2 

W Student Background and Environmental Characteristics 

Related to Gains in Degree Aspirations 7-7 

«The Transition to Graduate School and die Choice of 

a Field of Study 7-13 

Summary 7-20 

Kj 8 How Undergraduates Experience Scsence Education 8-1 

» Background 8-1 

Methods 8-8 

(Results 8-9 

Discussion and Implications 8-35 

9 Science Facmslty: Culture, Roles and Pedagogy 9-1 

^ Sample and Methodology > 9-5 

^ Results 9-6 

Summary and Implications 9-12 

1^ 10 The Site Visits 10 1 

Campus Descriptions , 10-3 

JM General Campus Climate 10-10 

^ Student-Student Interaction 10-13 

' Faculty-Student Interaction , 10-15 

g Research Opportunities 10-18 

6 Advising and Student Services 10-18 

« Pedagogy 10-20 

Summary 10-23 

^ H Minority Science Programs 11-1 

Description of Four Major Programs 11-3 

t Where are Minority Programs Available 11-4 

Impact on Student Outcomes 11-8 

Summary and Conclusion 11-9 

t References > R-1 
Appendices 

• Appendix A - Survey Instruments 
Appendix B - Definition of Major & Career Field Groupings 
Appendix C - Profiles of Persisters, Defectors, Recruits 
Appendix D - Trends in Freshmen Majors and Career^ in Science 
Appendix E - Site Visit Protocols 

I 
I 



ii 



PREFACE 



This is a highly complex empirical study with many findings. The Executive Summary 
provides an overview of the method, main findings, and major policy implications. Readers should 
be advised that each chapter contains a detailed summary section that attempts to capture the 
principal empirical findings discussed in the main body of the chapter. Since a final summary 
chapter would be almost entirely redundant with these chapter summaries and the Executive 
Summary, we have decided not to include a summary chapter in this report. 

This research project was a collaborative effon of the staff at Higher Education Research 
Institute. All of us participated in the data collection, analysis and preparation of the final report. 
Individuals were assigned primary responsibility for drafting cenain sections, as shown below: 

Chapter 1 Sara T. Wakai, David E. Drew 

Chapter 2 Eric L. Dey 

Chapter 3 Alexander W. Astin 

Chapter 4 Alexander W. Astin 

Chapter 5 Helen S. Astin, Tamela M. Heath, Jeffrey F. Milem and Linda J. Sax 

Chapter 6 Alexander W. Astin 

Chapter? Eric L. Dey 

Chapter 8 David E. Drew 

Chapter 9 Helen S. Astin, Jeffrey F. Milem 

Chapter 10 Tamara W. Schiff, Sara T. Wakai 

Chapter ) 1 Tamela M. Heath 
We are enormously indebted to Bill Kom for his talented assistance with the many technical 
challenges involved in the preparation of the data files and for his assistance with various computer 
analyses. Robin Bailey and Mary Rabb were our assistants who had primary responsibility for the 
typing of this final report. We would also like to acknowledge the contributions of our former 
Higher Education Research Institute colleagues who were involved in the early stages of this 
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project. They assisted us with the design and data collection efforts. They are: Sylvia Hurtado, 
Ronald D. Opp, and Guadalupe Anaya. 

We are indebted, most of all, to the tens of thousands of students and faculty who conipleted 
our surveys. We are also very appreciative of the following individuals who coordinated our visits 
to the case study campuses: Dr. Robert (Bob) Massa (Johns Hopkins University); Dean Chris 
Cullis (Case Western Reserve University); Dr. Tim Gilmour (Georgia Institute of Technology); 
Dr. Patricia Frick (Albion College); and Ms. Nora Jamison (Santa Clara University). The 
students, faculty, and administrators we interviewed during these visits were most helpful and 
were instnimental in helping us achieve a greater understanding of issues relating to science 
education in American colleges and universities. 

Finally, we are indeed appreciative of the National Science Foundation for providing us with 
the funding resources for this project. We are especially indebted to Iris Roiberg for her advice 
and support during the first year and a half of this project. We would also like to acknowledge the 
Exxon Education Foundation for their earlier support of a study of general education outcomes 
which made possible the collection of the data used in this study. 

Alexander W. Astin, Helen S. Astin 
November, 1992 
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EXECUTIVE SUMMARY 

The principal purpose of this empirical study was to identify factors in the backgrounds and 
college experiences of American undergraduate students that affect their interest in studying science 
and in pursuing science-related careers. Four-year longitudinal data were obtained from 27,065 
freshmen who entered 388 four-year colleges and universities in the fall of 1985 and were 
followed up four years later in the fall and winter of 1989-90. Ip addition to the longitudinal 
questionnaire data, scores on college admissions tests (SAT or ACT) and on graduate and 
professional school admissions tests taken four years later (GRE and MCAT) were also obtained. 
For 24,331 of these students, extensive survey data were also obtained from members of their 
faculties during 1989-90. 

Changes in Careers and Majors During the Undergraduate Years 

Between the freshman and the senior years, the percent of students majoring in fields of 
natural science, mathematics, and engineering (SME) declines from 28.7 to 17.4, a 40 percent 
relative decline. Losses are greatest in the biological sciences (50 peix^ent decline) and engineering 
(40 percent decline). The net loss in the physical sciences (including mathematics) is substantially 
less (20 percent decline) in part because these fields recruit substantial numbers of engineering 
dropouts during the undergraduate years. Indeed, there is evidence (see below) to suggest that the 
presence of a very large program in the physical sciences can accelerate the loss of engineering 
students by attracting substantial numbers of these students away from engineering into the 
physical sciences and mathematics. 

Inclusion of psychology and the social sciences among "sciences" reduces the net loss during 
the undergraduate years by about one-half. However, given that there is very little "traffic" 
between psychology/social science and traditional SME fields during the undergraduate years, it is 
probably unwise to combine these two large groupings into a single "science" category. 

Considered as a career, engineering loses more than half of its students (53 percent decline) 
during the undergraduate years. A similar loss (51 percent decline) occurs among students 

pursuing careers as scientist/practitioners (primarily medical careers). However, the proportion of 
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students aspiring to careers as research scientists (including college teachers of science) actually 
shows a slight increase from (3.3 to 3.7 percent of the students) during the undergraduate years. 
When all science-related careers are considered together (research scientist, engineer, 
scientist^prac^itioner), the number of students pursuing such careers declines from one in four 
(25 J percent) to fewer than one in seven (14.2 percent) of the undergraduates. 

Degree Aspirations and Transition to Graduate School 

Despite the declining interest of students in science majors and careers during the college 
years, interest in obtaining masters and doctorate degrees increases during this same period. 
Consistent with decli-^.ing interest in scientist/practitioner careers, interest in the medical degree 
declines sharply. Increased interest in masters' degrees (specifically in business) is greatest among 
students pursuing engineering careers, whereas increased interest in the PhD is strongest among 
students planning to become research scientists or college science teachers. 

Factors Affecting the Choice of Science Careers and Majors 

Longitudinal multivariate analyses were used to assess the impact of "environmentar* factors 
(different types of institutions, programs, faculties, student peer groups) on choice of a science 
major or science career. More than 100 potentially biasing characteristics of the entering freshmen 
were first controlled before the impact of environmental variables was assessed. 

The strongest and most consistent predictor of changes in students' interest in science majors 
or careers is the students' entering level of mathematical and academic competency. Well-prepared 
students are more likely than other students both to persist in their initial choice of a science major 
or career and to be recruited into science majors and careers during the undergraduate years. 
Mathematical and academic preparation are also positive factors in the student's initial (freshman) 
interest in scientific majors and careers. These positive effects of mathematical and academic 
preparation have important implication for future science education policy, For one thing, they 
suggest that the numbers of students pursuing science majors and careers at the point of college 
entry the numbers maintaining (and switching into) such choices during the college years could 
be increased if the overall level of mathematical competency in the high school population could be 
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increased. There is also evidence to suggest that the numbers of students pursuing science majors 
and careers could be increased if the level of overall academic competency could be increased at the 
secondary level. 

Given that mathematical preparation and overall academic preparation are also related to the 
student's interest in pursuing advanced degrees, raising the overall level of mathematical and 
academic competency at the high school and college undergraduate levels would also be likely to 
increase the number of college graduates who go on to pursue advanced degrees in the sciences 
and engineering. 

The net loss in the percentages cf students pursuing science majors and careers during the 
undergraduate years are roughly proportionate for men and women, although women are slightly 
more likely to defect from engineering majors and careers. Women are slightly more likely than 
men, however, to be recruited into psychology during the undergraduate years. 

When it comes to race or ethnicity, Asian-American students show the strongest predilection 
for SME majors and careers (especially engineering); they also show the smallest proportionate 
losses from science majors and science careers during the undergraduate years. White students 
show larger proportionate losses from scientist-practitioner careers during college than do other 
racial/ethnic groups. 

A number of environmental factors were found to have significant effects. Student interest in 
pursuing science majors and careers can be affected both by the characteristics of the peer group as 
well as by the type of pedagogy the institution employs. The clearest and most consistent pattern 
of environmental effects on student choice outcomes is associated with the concentration of student 
peers in various fields of study. Basically, the greater the proportion of a student's peers who are 
majoring in a particular SME field, the greater the likelihood that that student will end up choosing a 
career in the same field. For at least three categories of SME choices— physical science major, 
engineering major, and engineering career— the effect is nonlinear, with the curve accelerating at 
the high end of the distribunon of relevant majors. This finding suggests that the ability of an 
undergraduate SME major or program to retain or attract students depends in part on its reaching a 
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certain "critical mass." However, it also appeal's that, as particular SME fields increase in size, they 
I may compete for students with other SME fields. This is especially true in the case of programs in 

the physical sciences, which appear to attract students away from engineering as they increase in 
r size. 

I Other evidence supporting the importance of the peer group on choice of a science major or 

career includes the positive effects of participating in honors programs and tutoring other students 
I and the negative effects of working off campus. Science students' satisfaction with their 

undergraduate experience is also negatively affected by a lack of community on the campus. Peer 
group effects may also help to explain the positive effect of living on campus on aspirations for 
advanced degrees. 

Acquisition of Scientific Knowledge and Quantitative Competence 

Much of the variance in GRE and MCAT performance four years after entering college can be 
attributed to preexisting differences at the point of college entry. Among other things, this result 
highlights the importance of precollegiate preparation: to a large extent students' performance at 
the time of graduation from college is constrained by precollegiate preparation, regardless of what 
happens in college. 

Findings regarding other precollegiate (input) factors are a cause for concern. That African 
American students perform less well on the graduate admissions tests than would be expected from 
their college admission test scores suggests that their undergraduate educational experiences are not 
enhancing their scientific knowledge and mathematical skills to the same extent as is found with 
members of other racial/ethnic groups. Thus, the substantial gaps in performance between African 
American and other students that already exist at the time of college entry are actually widened 
during college. A similar scenario characterizes the results for women. Perfomiance gaps 
favoring men at the point of college entry appear to widen during the undergraduate years, as 
reflected in performance on the GRE Quantitative test and MCAT. A notable exception here is the 
GRE Analytical test, where women actually perform better than do men with comparable SAT 
scores at college entry. 



Since the environmental lectors that affect test performance are very different fronn those that 
enhance students' interest in science, policies designed to enhance test-taking ability may not have 
much of an effect on the number of students choosi ag science majors or careers. For example, 
scores on both the ORE Quanritadve and MCAT tests appear to be enhanced by exposure to a peer 
group with high intellectual self-esteem and ''peer competition" among students. Since peer gi'oups 
that are high in intellectual self-esteem v/ould be likely to include many students who are interested 
in science and matlj and who intend to pursue postgraduate study, simply affiliating with iuch a 
peer group for four years may well provide the student with a more *'science-oriented" experience 
which could add something to his or her scientific and mathematical knowledge through informal 
conversations, cocunicular activiiies, and other out-of-class experiences. Funhermore, exposure 
to such a peer group would also enable the student to acquire more *'tricks of the trade'* in 
preparing for graduate and professional school admissions tests. 

The Undergraduate Experience in Science Education 

The study provides extensive evidence documenting the importance of pedagogical practice. 
In particular, the student's interest in science majors and scientific careers appears to \k positively 
affected by conducting independent research, by assisting faculty in teaching courses, and by 
involvement in faculty research projects. These same activities also enhance the student's 
satisfaction with science courses, with faculty, and with the overall institutional experience. 

Having a faculty that is strongly student-centered enhances persistence in biological science 
majors, recruitment into research careers (including college teaching), and satisfaction with the 
faculty and curriculum. By contrast, having a strongly research-oriented faculty reduces 
persistence among physical science majors and negatively affects student satisfaction. This last 
finding can be explained in part by the tendency for strongly re se tire h- oriented facuUies to rely 
heavily on teaching assistants in their undergraduate courses. 

Consistent with previous research suggesting that small liberal arts colleges tend to "over 
produce" scientists, attending a large institution has negative effects on student persistence in 
science majors and careers and on aspirations for advanced degrees. These effects appear to be 



mediated in part by student-faculty contact: students generally have relatively little contact with 
faculty in the larger institutions. Considering that our largest institutions, including many major 
research universities, train most future college teachers, it is somewhat ironic that these same 
institutions tend to have a negative effect on the undergraduate's interest in pursuing careers both in 
scientific research and in college teaching. 

The Science Faculty 

The study also revealed a number of striking differences in the pedagogical practices of 
science and nonscience faculty. Compai-ed to faculty in other fields, science faculty use more 
hierarchical and authoritarian approaches in the classroom and are less likely to be student-centered 
in their pedagogy. Specifically, science faculty are less likely to encourage students to pardcipate 
in classroom discussions, to employ cooperative learning strategies, or to encourage student- 
selected topics. They are also more likely to lecture, to use multiple choice exams, and to feel that 
the quality of their students is poor. They are less interested in the student's personal development 
and less concerned with society's ills and problems than nonscience faculty. As would be 
expected, science faculty are also more likely than faculty in other fields to indicate that their own 
interests lean toward research more than teaching. 

Institutional Differences 

The study also provides a number of insights as to the types of educational experiences 
typically encountered by science majors in different types of institutions. Especially dramatic are 
the differences between the major universities and the liberal arts colleges in the experiences of 
their science students. Beyond the more obvious attributes of universities— the frequent use of 
graduate teaching assistants, the large clas.ses, and the strong faculty inclination toward research— 
we also find fewer opportunities for meaningful contact with faculty among university students 
compared to their peers attending liberal arts colleges. All of these factors may well combine to 
create an environment that serves to alienate university students and to discourage them from the 
study of science. 



Finally, the study provides some important clues as to how undergraduate institutions of all 
types can make their science programs more attractive and stimulating. Institutional leadership 
appears to play a crucial role. In particular, the data suggest that faculty will be much more likely 
to use active forms of teaching and learning if they work in an environment that encourages 
interdisciplinary work, team teaching, and the incorporation of women's and ethnic perspectives in 
the general education curriculum. Indeed, a general cjimpus climate of concern with issues of 
diversity seems to encourage the use of student-centered pedagogy. 

Five Case Studies 

Many of these empirical findings are reinforced by the case studies. Five case study 
institutions were selected because the quantitative data showed them to be especially successful in 
encouraging retention and recruitment of students into SME majors and careers. The common 
elements observed on each of these campuses by our site visit teams include an emphasis on 
teaching, the availability of research opportunities for undergraduates, high levels of faculty- 
student interaction, a supportive campus climate, and a high priority placed on undergraduate 
education. Even in the two research universities we visited, where graduate education received 
considerable emphasis, undergraduates were still considered to be equally important institutional 
clients. This priority was reflected by the fact that virtually none of the science or engineering 
departments used graduate students to teach undergraduate courses. Moreover, undergraduates 
were given just as many opportunities for research as were the graduate students. In short, we did 
not encounter the lypical hierarchical arrangement — faculty-graduate students-undergraduates — that 
exists at most research universities. Although the case studies also revealed that innovative 
teaching methods were well received by students in the sciences, many faculty remain hesitant to 
alter their traditional lecture approach in the classroom. 



CHAPTER 1 



Introduction 

Scientific research and technological development ai'e closely linked to the economic strength 
of this country and its international standing. In fact, scientific research is one of the few areas 
where the United States continues to hold a preeminent world position. To this day, the lion's 
share of Nobel Prizes is awarded to American researchers. However, a significant deterioration in 
the so-called '^pipeline'* of young people seeking science, mathematics and engineering (SME) 
careers threatens the vitality of the national research effon. 

Over the last decade there has been heightened recognition of the need to reform science 
education. As the nation becomes increasingly dependent on science and technology, fewer 
college students are expressing an interest in scientific fields of study. This diminishing pool of 
talented individuals with expenise in the natural sciences and engineering is being called upon to 
address an increasingly wide variety of issues including national security, international economic 
stability, medicine and health care, and social reform. In order to meet future national needs in 
science and technology, we need to address the question of what institutions of higher education 
can do to attract and retain more students in the sciences. The present study examines SME talent 
among undergraduates attending American colleges and universities. It uses longitudinal data from 
a national sample of American undergraduates to examine a wide range of factors that can influence 
students' interest in science, aspirations for scientific careers, and quantitative learning during the 
undergraduate years. 



1-1 



Overview of Recent Literature 

Recent studies of changes in the career and major field preferences of American 
undergraduates (Dey, Astin, & Kom, 1991; Green, 1989) indicate that the percentage of freshmen 
selecting SME majors and careers is decreasing (see tables in Appendix D for trends). In addition, 
Census data reveal that colleges and universities in the U.S. have experienced a decline in 
enrollments in their science and engineering programs. For example, in 1980, the total number of 
bachelor's degrees conferred in engineering was 68,893. While this figure rose to 94,444 in 
1984, by 1988 it had dropped to 88,791. A more dramatic decline has occurred in the life 
sciences. In 1980, the number of degrees conferred in the life sciences was 46,370. This figure 
dropped in 1984 to 38,640 and in 1988 the number had dropped even further to 36,736 (U.S. 
Bureau of the Census, 1991). 

There is also evidence that interest in science is declining at the pre-coUege level. Yager and 
Penick (1986) have reported a sharp decline in the percentage of students who report that science is 
interesting (and the concomitant increase in.repons that science is boring) as students go through 
the K-12 system. 

A related concern is the level of scientific achievement among American students. The 
International Association for the Evaluation of Educational Achievement (lEA) conducted a study of 
science achievement in 17 countries. The study found the achievement levels of American ten- 
year-olds to be about average when compared to countries like Australia, Finland, Hong Kong, 
Hungary, Japan, the Philippines, Poland, Sweden, and Thailand. American 14-year~olds, 
however, tied for fourteenth place, and American high school seniors, came in last, or close to last, 
depending on the discipline. The authors of this international study said this about the United 
States: *Tor a technologically advanced country, it would appear that a re-examination of how 
science is presented and studied is required" (1988, p. 9). 

Still another concern is related to the gender and ethnic diversity of the scientific work force. 
In addition to strong equity concerns, it is important to note from a practical perspective that the 
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scientific work force could be substantially increased if women, African Americans and Latinos 
were to enter the sciences in the same proportions as white and Asian American men. 

In order to better understand the problems of SME education and to develop potential 
solutions, researchers have examined a variety of elements that may influence students' attraction 
to and retention in the sciences. A useful metaphor for discussing these issues is the science 
"pipeline," which indicates when and where students enter and leave the sciences. Factors that can 
affect these "flows" include role models, achievement levels, self-concept, classroom experiences, 
and the peer group. 

The Science Pipeline 

College is a crucial component in the science pipeline. This is the point at which young 
people must make career commitments, particularly if they are going into SME. The trends in the 
percentage of freshmen selecting SME majors and careers have been documented previously by 
researchers from the Higher Education Research Institute (HERI) (see Dey, Astin, & Korn, 1991). 

But what happens at the pre-collegiate level? As noted earlier, the number of students who 
find science interesting seems to shrink as students progress through the K-12 school system. In 

i 

demonstrating this point. Yager and Penick (1986) concluded that, "the more years our students 
enroll in science courses, the less they like it. Obviously, if one of our goals is for students to 
enjoy science and feel successful at it, we should quit teaching science in third grade. Or perhaps 
we should try teaching it differently" (p. 360). 

Carl Sagan (1989) commented that when he visited a kindergarten class he found himself in a 
class full of young scientists, who asked provocative, enlightening, insightful questions and who 
were clearly enthused and excited about science. But when he visited a high school class, the 
students were much less interested. Somewhere between kindergarten and high school students 
have lost interest and enthusiasm in science. Some research suggests that the danger area may be 
junior high school. 
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Among those who locate junior high school as a critical time in the educational pipeline are 
James and Smith (1985) who observe: 

There are some disturbing explanations for such a dramatic drop in 
positive attitude toward science at the seventh grade level. One 
possibility is that the seventh grade is often the first time that science is 
treated as a separate subject in a separate classroom. Further, it is 
usually required at this grade level. Seventh grade science may be one 
of the earliest attempts to require students to use self-directed problem 
solving techniques to a greater degree than in earlier grades. Perhaps 
this additional rigor explains the response. Since K-6 science is 
frequently not graded, seventh grade may be the first time students' 
work has been evaluated, (p. 45) 

F. James Rutherford who, in a repon to the American Association to the Advancement of 
Science, concludes: ''You have to know something is wrong when teaching something as exciting 
as science can result in most of us disliking it" (Connel, 1989, p. 26). 

Berryman (1983) analyzed the educational paths tha^ provide the ''talent pool" for scientific 
professions. She found that students' interest in science first appears in elementary school and the 
numbers grow until just before the 9th grade. During high school a few students enter the pool but 
many more exit. By the time students enter college the flow is almost entirely outward. 

The science pipeline for women has a slightly different pattern. Oakes (1990c) describes the 
underrepresentation of women in science as a reflection of their declining participation in science 
throughout the educational pipeline. While giris in elementary school exhibit the same math and 
science abilities as boys do, they express less interest in these fields. By junior high school, 
achievement of boys and giris is still comparable within math and science courses, but giris are 
taking fewer math and science courses than boys are. By senior high school, women are taking 
even fewer courses in math and science relative to men (Dearman & Plisko, 1981; Frieze & 
Hanusa, 1984; Matyas, 1985). Since high school math and science courses are usually 
prerequisites for college science courses many women lack the academic preparation which is 
necessary to pursue scientific fields in college (Brush, 1985; Oakes 1990a, 1990c; Vetter, 1989). 
At the point of college entry, women's interest in science is well below that of the men. Among 
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college freshmen in 1990, 24% of men, and only 7% of women, reported that they would major in 
biological science, physical science, or engineering (Dey, Astin, & Kom, 1991). 

Unlike women, African American and Hispanic students begin the process of dropping out 
of the science pipeline as early as elementary school (Oakes, 1990a; 1990b). Differential 
achievement levels seem to play a crucial role here. African Americans and Hispanics often exhibit 
lower achievement scores in math and science than do white and Asian American students (Oakes, 
1990c). As a result, many African American and Hispanic students are placed into remedial 
educational tracks early in their education. These lower tracks tend to require fewer math and 
science classes (Oakes, 1990a; 1990b). By the time they reach high school age, these minority 
students are not able to compete at the level of their white counterpans. As students reach college 
age, the gap between minority students and white students widens. African American and 
Hispanic students are thus less likely to enroll in college than are white or Asian American students 
(Oakes, 1990c), and those who do enroll are less likely to major in a science or engineering field 
(Task Force, 1988). Moreover, minority science majors are likely to receive lower college grades 
than white students, in part because of their inadequate high school preparation (Nettles, 1986). 

In order to develop possible solutions to these problems, it is necessary to identify forces that 
may influence students' attraction and retention in the sciences. The following includes many of 
the salient concerns of science and mathematics reform. 

Role Models and Mentors 

It is widely believed that college students planning science careers need access to professors 
who are positive role models. Research indicates that faculty role models and mentors are 
particularly important for women and students of color. Through active encouragement, female 
role models promote positive attitudes towards mathematics among giris (Casserly, 1979; Casserly 
& Rock, 1985). A study of freshmen found that wpmen with female high school mathematics 
teachers had higher SAT scores than women with all male teachers. The study also noted that 
women who had female role models in high school were three times as likely to receive A's in their 
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college mathematics courses. This effect was not attributed to the superior leaching of women 
since it did not appear to impact the achievement of male students (Boli, Allen, & Payne, 1985) but 
rather to their roles as mentors. A study of first-year math honors students indicated that positive 
encouragement from faculty, friends and family had positive effects on retaining women in science 
(Women in Higher Education, 1992). It appears that women may be particularly receptive to 
suppon from role models. The encouragement of teachers, counselors, and family members may 
help them to overcome negative perceptions of mathematics and science. 

Attitudes Toward Science and Mathematics 

Research reveals that mastery of math may be the single factor most related to an individual's 
success in college and beyond. Sells (1973) coined the term ''critical filter" to depict the 
importance of math achievement on college majors. With the increasing reliance on computers and 
statistics, many non-scientific fields such as business and social science are raising their math 
requirements for graduation (Steen, 1987). 

However, negative attitudes about math achievement are often based on incorrect 
assumptions about who can learn this subject. The avoidance of math is the hidden factor that 
explains career decisions made by many young people (Tobias, 1978). There are people who want 
to be doctors and dentists but who choose other careers so they won't have to take math in college. 

Classroom Experiences and Achievement in Science 

Research indicates that even when our educational system works for white, middle-class, 
male students, it discourages women and minorities from SME careers (Oakes, 1990c; Tobias, 
1990). The attitudes and expectations held by teachers about the capabilities of women and 
minority students often contribute to the problem. It*s disturbing that many teachers erroneously 
believe that certain kinds of students cannot do math. It is ti'agic when students incorporate these 
devastating myths into their self-concepts and, as a result, lower their aspirations. 

The nature of the actual experience in the science classroom also short-changes many 
students, especially women and students of color. In her work designed to assess the problem 
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with science education in institutions of higher education, Sheila Tobias (1990) argues that no 
student should be allowed to leave the sciences "without a struggle." Tobias believes that much of 
the problem with undergraduate science education is in students* early college experiences with 
science. In assessing how students experience introductory science classes, Tobias looked at a 
group of students she labeled '*the second tier." These students are important because, Tobias 
argues, keeping students with high aptitude and high interest in science is not enough to meet the 
increased need for scientists in the future. As Tobias puts it students from the "first tier" are 
curriculum proof and will most likely succeed no matter what their experiences are in science 
classrooms. 

This "second tier" is comprised of students with some aptitude for science and varying 
degrees of interest in pursuing science education. However, based upon their experiences in 
introductory college science courses, these students are driven away from pursuing study in 
science-related fields. She believes that if science education were to be restructured or 
reconfigured, many of these students would continue to pursue undergraduate science majors. 

The curriculum, method of instruction, and evaluation techniques in the science classroom 
axe the central problems identified by Tobias. She argues that introductory science courses ai*e 
designed to weed out all but those who are in the "top tier." Science classes are extremely 
competitive, which proves to be intimidating for the majority of students who enter science 
courses. The students who participated in her study commented that one of the things they missed 
the most in these classes was the sense of community with their peers. 

Peer Group Effects 

Davis (1966) argued that undergraduate career choice is a funcdon of "academic self- 
concept," which, in turn, is based on a student's assessment of his/her performance relative to that 
of other students in his/her college environment. There are two basic theories that are posed to 
explain students' performance in relationship to that of their peers. The relative deprivation theory 
that suggests that students will increase their sense of self and their aspirations if they are "big 
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frogs in a Jimali pond." A different school of thought is represented by the environmental press 
theorists, who argue that students' achievement and aspirations are a function of the social context. 
Basically, these theorists attribute different effects to the role of college quality and selectivity on 
students. According to the relative deprivation theory, selectivity should have a negative effect on 
aspirations because it has a negative effect on academic achievement (that s, a given student will 
have a harder time earning good grades at a highly selective college). Environmental press theory, 
on the other hand, maintains that selectivity should positively affect aspirations, since an 
undergraduate will perform best and aim highest at a school where most of his/her fellow students 
have high aspirations and are superior academically. While these two theories differ in their 
interpretation of peer effects both agree on the importance of peers on student aspirations, 
achievement and ultimate career choice. 

The Present Study 

The present study is designed to examine a wide range of environmental influences on the 
production of scientific talent using longitudinal data from a national sample of American 
undergraduate students. The study explores some of the following questions: 

• What types of campus environments are most successful in preparing students for careers 
in the sciences? 

• What types of campus environments are most successful in retaining student talent in the 
sciences? 

• How important is the degree of faculty involvement in teaching and mentoring 
undergraduates (as opposed to research and outside professional activities)? 

• How important is institutional type (small liberal arts colleges, research universities, etc.) 
in the development of scientific talent? 

• Are there significant interactions between types of institutions, curriculum, student- 
faculty contact, and other environmental factors? 
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♦ Do the characteristics of the student peer groups (e.g., level of interest in science, degree 
of academic preparation, etc.) have any influence on the development of student interest 
in scientific careers? 

• What environmental factors seem to be most important in the development of 
mathematical and quantitative expertise? 

This research report includes ten chapters in addition to this Introductory chapter. Chapter 2 
describes the methodology employed. It includes a description of the samples used and the 
methods of analysis. Chapter 3 presents a descriptive analysis of changes in majors and careers 
during the college years. Chapter 4 presents and discusses the factors that contribute to students' 
majoring in SME fields and to their aspirations for scientific and engineering careers. Chapter 5 
presents an analysis of factors in persistence, defection, and recruitment into science and 
engineering (majors and careers). Chapter 6 identifies college experiences that affect cognitive 
growth as reflected in the mathematics part of the graduate record examination. Chapter 7 presents 
the analysis of findings with respect to pursuing graduate and/or professional education in SME 
fields. Chapter 8 examines what contributes to students' satisfaction with respect to science 
courses and lab facilities. It also looks at changes in self-esteem and expectations about doing 
science successfully. Chapter 9 deals with science faculty, and it examines iheir classroom 
behavior and pedagogical practices as well as their views and attitudes in general Chapter 10 
presents a summary of findings from site visits at five institutions that have been performing better 
than average with respect to undergraduate science education. Chapter 1 1 describes the various 
programs available at institutions of higher education designed to encourage the participation of 
students of color in science education. It looks at the types of institutions that host such programs 
and examines the impact of these programs on students' science aspirations and achievement. 
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CHAPTER 2 
Data and Methods 

This study's main goal is to examine the development of science and engineering talent 
among undergraduates attending American colleges and universities. The study involves the 
quantitative analysis of survey data collected from students and faculty at a diverse set of colleges 
and universities, as well as intensive case studies of five institutions which were identified 
(through a series of multivariate analyses) as being effective at promoting science-related outcomes 
among undergraduates. These site visits provide additional qualitative data on those campuses that 
have been panicularly successful according to our analyses of outcomes. The purpose of this 
chapter is to provide an overview of the basic study design, and to provide details on the sampling 
and analytical procedures used in the quantitative ponions of the study. 

Design of the Study 

Two basic types of analyses are used in this report: descriptive and causal . Descriptive 
analyses, which are intended simply to describe the current state of one variable (or a small set of 
variables), rely primarily on basic descriptive statistics (X, S,D., etc.) and crosstabulations. For 
causal analyses, the study employs a conceptual framework used in previous longitudinal college 
impact studies (see Astin 1970a, 1970b, 1977, 1993). This model, the "input-environment- 
outcome" (or I-E-0) model is designed to address the basic methodological problem with all 
naturalistic (non-experimental) studies in education and the social sciences, namely the non- 
random assignment of people (inputs) to programs (environments). Since different types of 
educational programs tend to attract students who are different to begin with, the student 
"outcomes" of these programs may not necessarily reflect differential program impact, but simply 
differences in the chciracteristics of the entering students in the different programs. 

The challenge to the researcher is Aus to separate the "environmental" effects on student 
outcomes from the "input" effects. While one can never be absolutely sure that all possible biases 
resulting from differential student inputs have been identified and controlled, the purpose of the 
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input-environmental-output design is to eliminate as much of the input bias as possible. The 
ultimate goal, of course, is to maximize the chances that any inferences about environmental 
influence will be valid. This goal is best realized by examining the effects of environmental 
variables only after first controlling for the effects of student input characteristics. Thus, in order to 
implement the i-E-0 model, data are needed on "three conceptually different components: student 
QVJ?PUt;> [or dependent variables], student inputs , and the college environment " (Astin, 1970a, p. 
224). Using the I-E-O model and information about these three components, researchers search for 
the "differential effects of educational operations (i.e., college environments] on educational 
outputs" (Astin & Panes, 1971, p. 749). 

Data Analysis 

The most versatile method for implementing the input-environment-output model is blocked 
stepv/ise multiple regression analysis. A separate analysis was conducted with each dependent or 
outcome variable. 

The basic procedure is first to control for the effects of input (control) variables, and then to 
determine if the environmental variables add anything to the prediction of the dependent variable. 
Both input and environmental variables can be entered sequentially ("blocked") according to their 
sequence of occurrence. Variables within each block are entered in a stepwise fashion until no 
additional variables within that block are capable of producing a significant reduction in the residual 
sum of squares of the dependent variable, after the next block of variables in the sequence is 
considered for entry. 

Blocking of input variables is normally done within the following sequence: demographic 
characteristics, high school activities and achievements, and affective or subjecdve variables 
(aspirations, values, expectations for college, etc.) as assessed at the time of college entry. 
Environmental variables are normally blocked in the following sequence: between-institution 
variables, within-institution variables that can be known at the point of initial matriculation, 
followed by all other within-institution variables. Some explanation for the blocking of within- 



institution environmental variables is needed, Within-institution variables that can be Icnown at the 
point of entry (financial aid or place of residence, for example) are clearly antecedent in their order 
of occurrence to any of the dependent or outcome variables. On the other hand, environmental 
variables which can be known only after the student has been exposed to the environment for a 
period of time (time spent studying, for example) are not necessarily antecedent to the dependent 
variables. Thus, their possible causal relations to the dependent variables are ambiguous. 
Accordingly, the position of the 'intermediate outcome' measures in the regression is left until the 
very end and any findings based on their entry to the regression equation are necessarily interpreted 
with a considerable degree of caution. Any findings based on such variables are necessarily 
ambiguous and subject to alternative interpretations. 

The basic rationale behind the input-^nvironment-design is to rule out as many potentially 
biasing input variables as possible in order to minimize risk in interpreting possible causal 
relationships between environmental and outcome variables. A particularly interesting use of this 
form of stepwise regression is a technique developed at the Higher Education Research Institute 
which allows the investigator to get a detailed understanding of the colinearity among the vaiious 
independent variables. Basically, the computerized regression routine allows one to follow changes 
in the partial correlations of all independent variables through each step of the regression analysis. 
By observing how the entry of one particular variable affects the partial correlations of all of the 
other valuables (in and out of the equation) with the dependent variable, it becomes possible to 
determine how the colinearity is affecting the entire regression process at each stage. The l-E-0 
model is also discussed in the introductory sections of Chapter 4. For more details on the 
application of this model and on more technical matters such as how to deal with measurement 
error in the input variables, see Astin (1970a, 1970b, 1977, 1991). 

Outcome (Dependent) Variables 

The principal dependent variables for this study are listed below, and are covered in the 
foUowing chapters: 



• Choice of a scientific career (Chapters 3, 4, and 5) 

• Choice of a science major (Chapters 3, 4, and 5) 

• Quantitative scientific skill levels (as measured by die GRE--Quantitative and 
MCAT tests; pr-tested with the SAT / ACT tests) (Chapter 6) 

• Degree aspirations and the transition to graduate study (Chapter 7) 

• Student satisfaction (with science and mathematics courses, laboi'atory facilities and 
equipment, library facilities, computer facilities, opportunities to discuss course 
work and assignments outside of class with professors; and amount of contact with 
facult)' and administrators) (Chapter 8) 

• Chamcteristics and pedagogical techniques used by science faculty (Chapter 9) 

With the exception of the quantitative skill development, data were collected direcdy from 
students through a follow-up survey. The quantitative skill measure (along with performance data 
on other college and graduate admissions tests) was obtained directiy from testing agencies. We 
believe that these scores represent an invaluable data resource for assessing the impact of various 
undergraduate programs and experiences on the mathematical and quantitative skills of 
undergraduates. 

Environmental (Independent) Variables 

Data on a variety of environmental variables were obtained from three main sources: a 1989 
student follow-up questionnaire, the 1989 survey of faculty, and the institutional characteristics 
files of the Higher Education Research Institute. Two basic classes of variables were employed: 
"between-institution" environmental measures which characterize the entire institution, and 
*'within-institution" environmental variables which can vary within a given institution from student 
to student. 
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Between-institution environmental variables include the following: 

" Institutional "type" characteristics (size, selectivity, student-faculty ratios, per student 
expenditures for various purposes, federal support for research (total plus per student 
total), percent of graduate students in the student body, as well as a variety of dummy 
variables: university, four-year college, public versus private, single sex versus 
coeducational, geographic region, and predominant race of the student body), 

• Faculty "climate" measures include certain a priori measures as well as measures obtained 
from a factor analytic study of mean faculty responses to ;ted survey questions; 
measures of obvious relevance to the current study include the relative involvement of 
faculty in research versus teaching, reliance on teaching assistants in lower division 
instruction, teaching loads, frequency and type of personal contact between faculty and 
students, scholarly productivity of faculty, and percent of faculty in science-related 
fields). 

• Curriculum (characteristics of the general education curriculum such as structure (core 
versus distributional system, flexibility of choices available to students, degree of 
interdisciplinary emphasis in the curriculum). 

• "Peer climate" measures (obtained through factor analytic studies of mean responses of the 
entire entering class to the 1985 freshman questionnaire. Measures of direct relevance to 
the current study include level of student interest in science, research, or graduate 
education, racial composition of the student body, sex ratio in the student body, and the 
socioeconomic level of the students' parents). 

Within-institution variables known at the time of freshman entry include the following: 

• Financial aid (relative reliance of students on support from parents, federal loans, grants, 
or work-study, institutional loans and grants, and other sources). 
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• Planned freshman place of residence (dormitories, private rooms or apartments, with 
parents). 

• Initial choice of a major field of study 

Other (later-occurring) within-institution ("intermediate outcome'' ) measures include: 

• Different forms of student "involvement" (in professors' research projects, assisting 
faculty in teaching courses, enrollment in honors courses, remedial courses, study abroad, 
college internship programs, and extracurricular activities). 

• Work patterns (hours of employment, place of employment, type of work). 

• Time allocation (relative hours per week spent studying, attending classes or labs, 
socializing, participating in research, watching television, using computers, and so on). 

• Type and amount of contact with faculty (from the students' perspective; also to be 
measured from the faculty's perspective, as noted above). 

Input (Control) Variables 

Information on input or control variables was obtained from the questionnaire completed 
when the students entered college as freshman in 1985 and from the admissions tests scores 
described above. Specific input measures include the following: 

• "Pretests" on relevant outcome or intermediate outcome variables. 

• Demographic characteristics (race, gender and religion; parental income, education, and 
occupation). 

• Secondary school achievements and activities (grade point average, election to academic 
honor societies, participation in science contests, use of a personal computer). 

• Reasons for attending college (to gain a general education, to learn more, to prepare for 
graduate school, to get a better job, to make more money, etc.). 

• Personal values (importance of making a theoretical contribution to science, becoming an 
authority in one's field, obtaining recognition from colleagues, etc.). 
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• Expectations for college (to change major, change career, graduate with honors, drop out 
or transfer, be satisfied with college, etc.). 

• Self-concept (self-ratings on academic ability, mathematical ability, drive to achieve, 
intellectual self-confidence, etc.). 

• High school course work (number of years of mathematics, physical science, biological 
science, computer science, etc.). 

Data Sources 

Data used in this study were collected as part of the Cooperative Institutional Research 
Program (CIRP). The CIRP freshman survey program, which is sponsored by the American 
Council on Education and the Higher Education Research Institute (HERI) at the University of 
California, Los Angeles, annually collects a broad array of student background information using 
the Student Information Form (SIF; see Astin, Panos, & Creager, 1966), and is designed to 
longitudinally assess the impact of college on students. Most of the data for this study are drawn 
from the 1985 SIF administered to freshmen, the 1989 Follow-up Survey of 1985 Freshmen, and 
the 1989 Faculty Survey. These instruments can be found in Appendix A. Additional data were 
obtained from a variety of others sources, including the College Entrance Examination Board, the 
Educational Testing Service, the Association of Medical Colleges, the American College Testing 
Program, the U.S. Department of Education, and the National Science Foundation. 

The freshman SIF, Follow~-up, and Faculty data are ideally suited for undergraduate science 
pipeline issues. First, the freshman SIF and Follow-up data are longitudinal. This design makes it 
possible to measure student change and development directly rather than attempting to infer it from 
cross-sectional data (Feldman & Newcomb, 1969; Stanley & Campbell, 1963). Secondly, these 
three datasets are multi-institutional. Collecting data from a diverse set of institutions makes it 
possible to accurately assess institutional effects on student outcomes by representing a wide 
variation in environmental measures (see Astin, 1970b). 
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The Student Information Form 

The Student Infonnation Form (SIF) was distributed to campuses in the Spring and Summer 
of 1985 for distribution to college freshmen during orientation programs and in the first few weeks 
of fall classes. As part of the 1985 freshman survey, the CIRP invited 2,741 institutions to 
participate. Of these, 546 institutions (20%) accepted and were able to participate. Approximately 
200 of these institutions represent the stratified random sjmiple that was originally selected in 1966; 
repeat participation among this original group is about 90 percent from year to year. Thus 279,985 
students at 546 participating colleges and universities completed the SEF. 

Survey participants at 181 institutions were excluded from the SIF normative population 
because of a low rate of return from their college as a whole (usually below 75%). This left 
192,453 students at 372 institutions in the national normative population (Astin, Green, Kom, & 
Schalit, 1985, p. 97). Given our focus on baccalaureate programs in science, we have limited our 
analyses to four-year colleges and universities. The number of four-year institutions by 
institutional type that ai^e included in the 1985 CIRP normative population are shown in Table 2. 1. 

Table 2.1 



Distribution of Participating Institutions by Institutional Type, 1985 CIRP Freshman Survey 







Number of Institutions 




Institutional Type 


Population of 
Institutions 


CIRP 
Participants 


CIRP Normative 
Population 


Public universities 


120 


41 


11 


Private universities 


80 


33 


24 


Public four-year colleges 


344 


64 


35 


Private nonsectarian colleges 


399 


146 


103 


Private denominational colleges 


534 


170 


120 


Historically Black colleges 


87 


19 


9 


All institutions 


1,564 


473 


318 



Note: Adapted from Tables A-1 and A-3, Astin et al., (1985). Four-year colleges and universities only. 
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The Follow-up Survey 

Since 1982, the Higher Education Research Institute has been conducting regular follow-up 
surveys of entering classes of college freshmen two and four years later. These follow-ups, when 
linked with freshman SIF data, are designed to assess a wide-range of student experiences and 
undergraduate achievements and to provide a longitudinal database for studying how different 
college environments influence student development (see Higher Education Research Institute, 
1991). 

For each student who was sent a follow-up survey, additional student information was 
solicited from several other sources. Admissions test scores (SAT or ACT) were provided directly 
by the Educational Testing Service and the American College Testing Program, respectively. 
Testing agencies also provided scores for the Graduate Record Exam (GRE) and the Medical 
College Admission Test (MCAT). In addition, academic information (or "registrar's data") was 
solicited directly from institutions. Rosters of names of students in the follow-up sample were sent 
to CIRP institutional representatives requesting the following information on each student: degree 
earned (if any), number of years completed, and whether the student was still enrolled. 

In 1989, three separate samples of students were selected from the 1985 CIRP normative 
population to be sent the 1989 Follow-up Survey. Since these samples were developed for 
different purposes, they differ from one another in terms of their sampling design and intended 
use. These characteristics are described below. 

HERI random sample. The first sample of Follow-up Survey data to be used in these 
analyses is called the 'random sample.' The HERI random sample was drawn using a stratified, 
random sampling procedure designed to ensure an adequate representation of student respondents 
from different types of higher education institutions (see Higher Education Research Institute, 
1991). Using a stratification scheme that classified institutions by type and selectivity into one of 
23 cells, a sample of approximately 17,(XK) students was drawn from four-year institutions in the 
CIRP national norms (i.e., those institutions whose response rates to the freshman survey were 
judged representative of their entering freshman class). This sample size was selected based upon 



earlier Follow-up Survey response rates and was designed to yield a minimum of 175 respondents 
in each stratification cell. 

The Follow-up Survey instrument was sent to students in late June, 1989. A second wave of 
Follow-up Surveys was mailed to non-respondents in mid-August, 1989. The response rate to 
the Follow-up Survey was slightly lower than in previous Follow-up Surveys, averaging some 
24% over the random sample of freshmen entering four-year colleges and universities. The lower- 
than-expected rate can most probably be attributed to (a) the continuing general decline in response 
rates to mail surveys caused by the arrival of mass-mailing advertising campaigns (see Groves, 
1989); and (b) the expansion of the Follow-up Survey form from its typical four-page format to 
an expanded six-page version. Response rates for the random sample by institutional type can be 
found in Table 2.2. 

Table 2.2 

Response Rate by Institutional Type, 

1989 Follow-up Survey of 1985 Freshmen, UERI Random Sample 



Original Returned Response 
Institutional Type N N Rate 



Public universities 


1,%1A 


679 


24% 


Private universities 


2,244 


647 


29 


Public four- year colleges 


2,763 


615 


22 


Private nonsectarian colleges 


1,111 


751 


27 


Private denominational colleges 


4,191 


1067 


25 


Historically black colleges 


1,859 


157 


8 


All institutions 


16,658 


3,916 


24 



Exxon General Education sample. In undertaking a national study of general education 
outcomes sponsored by the Exxon Foundation, an additional sample of students was selected to be 
followed up from the same cohort (i.e., 1985 freshmen). These students attended institutions that 
were selected to participate in the general education study because of the structure of their 
undergraduate curriculum. 
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To assess cumcular structure, detailed information was collected from college catalogs and 
then factor analyzed (see Hunado, Astin, & Dey, 1991). Using this curricular information, 
institutions were invited to participate in the general education study because they (a) had a 
curricular structure that was representative of one of the curricular types identified in the previous 
study; and (b) had other institutional characteristics (such as size, type, minority enrollment, etc.) 
that would maximize the variability of institutions in the sample. Using these criteria, 52 
institutions were selected for inclusion in the general education project sample. 

Updated addresses for the entire cohort of 1985 first-time, full-time freshmen attending 
these institutions were provided by campus registrars at institutions. Institutions also provided an 
institutional cover letter (typically signed by the President, Chancellor, or Chief Academic Officer 
at that institution) that encouraged students to respond. Students in the Exxon sample were sent 
surveys on the same two-wave schedule outlined above. A limited third-wave of questionnaires 
was sent to (a) all minority non-respondents; and (b) non-responding students attending 
institutions whose average response rate was below 25%. Table 2.3 shows student response rates 
for the Exxon general education sample. 

Table 2.3 

Response Rate by Institutional Type, 1989 Follow-up of 1985 Freshmen, 
ExxqnGeneral^ Sample 

Number of Original Number of Percent 



Institutional Type Institutions Sample Respondents Returned 



Public universities 


8 


17,402 


4,768 


27 


Private universities 


4 


3,654 


1,537 


42 


Public four-year colleges 


4 


1,878 


459 


24 


Private nonsectarian colleges 


15 


5,464 


2,195 


40 


Private denominational colleges 


18 


4,501 


1,546 


34 


Historically black colleges 


3 


1,424 


299 


21 


All institutions 


52 


34,323 


10,804 


31 
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NSF Sample Supplement. In the Fall of 1989, HERI was awarded a grant from the 
National Science Foundation (NSF) to perform a large scale evaluation of undergraduate science 
education in the United States. Specifically, NSF provided funds with which to supplement the 
Exxon Foundation sample. The NSF sample supplement was primarily designed to add about 100 
institutions to the Exxon-sponsored general education sample to correct for an underrepresentation 
of certain types of institutions (most notably, public four-year institutions) in the Exxon sample* 
Within each institutional type grouping (e.g., private universities), approximately eoral numbers of 
institutions were selected for each selectivity level. Table 2.4 shows the distribution of institutions 

in the CIRP, Exxon, and NSF samples. 
Table 2.4 

Institutional Characteristics of the CIRP Freshman, 

Exxon Follow-up, and NSF Follow-up Survey Samples 

1989 Follow-Up Survey 
1985 CIRP Exxon NSF Combined 
Institutional Type Norm Population Sample Sample Samples ^ ^ 



Public universities 


27 


8 


11 


17 


Private universities 


24 


4 


17 


21 


Public four- year colleges 


35 


4 


15 


19 


Private nonsectarian colleges 


103 


15 


18 


33 


Private denominational colleges 


120 


18 


34 


52 


Historically Black colleges 


9 


3 


5 


8 


All institutions 


318 


52 


100 


152 



Using the permanent home addresses provided by the students upon entry into college in 
1985, two waves of surveys were mailed to students attending institutions in the NSF sample in 
January and March, 1990. In addition, postcards encouraging the students to respond to the survey 
were mailed immediately prior to the distribution of each survey wave. Table 2.5 shows the 
response rate, by institutional type, for students in the NSF sample. Despite the lack of updated 
addresses and institutional cover letter, the response rates are quite similar to those found in the 
Exxon sample, with the exception of students at historically black colleges (see Table 2.3). 
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Table 2.5 

Response Rate by Institutional Type, 1989 follow-up of 1985 Freshmen, 
National Science Foundation Sample 



Number of Original Number of Percent 
Institutional Type In stitutions Sample Respondents Returned 



Public universities 9 7,343 2,164 29 

Private universiiies 17 11,738 3,875 33 

Public four-yeai- colleges 15 9,503 2,853 30 

Private nonsectaxian colleges 18 7,371 2,387 32 

Private denominational colleges 34 5,275 1,579 30 

Historically black colleges 5 1 ,252 144 12 

All institutions 98 42,482 13,002 31 



The Faculty Survey 

The Exxon general education project and the NSF project also included a faculty survey 
component (an overview of the faculty survey project is found in Astin, Kom, & Dey, 1991). For 
the institutions in the Exxon sample, the chief executive officer (or other high-ranking 
administrator) at each institution wrote a cover letter to the survey encouraging response, and the 
institution provided HERI with a current, up-to-date list of faculty addresses (surveys for faculty at 
NSF institutions were mailed directly by HERI using addresses provided by a commercial vendor of 
faculty mailing lists). For the Exxon project, participating institutions mailed a HERI Faculty 
Survey form to all faculty in late October, 1989. A second wave of Faculty Survey forms was sent 
to non-respondents in mid-December. For faculty at NSF sample institutions, HERI obtained 
addresses from a commercial vendor and mailed two waves of surveys directly to faculty in 
January and March, 1990. 

Of the 93,479 surveys mailed out, usable returns were eventually received from 51,574 after 
two waves of mailing, a response rate of 55 percent. Table 2.6 shows this distribution of four- 
year institutions participating in the faculty survey, while response rates by institutional type are 
shown in Table 2.7. A comparison of the HERI data and data from a national faculty survey 
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conducted in 1988 by the National Center for Education Statistics (NCES, 1990) suggests that the 
HERI. sample adequately represents the teaching faculty in terms of age, race, academic rank, and 
highest degree held (see Appendix A in Astin, Kom, & Dey, 1991). 



Table 2.6 

Distribution of Participating Institutions by Institutional Type, 1989 Faculty Survey 







Number of Institutions 




Institutional Type 


Population of 


CIRP 


CIRP Normative 


Institutions 


Participants 


Population 


Public universities 


117 


28 


23 


Private universities 


69 


13 


11 


Public four-year colleges 


347 


68 


60 


Private nonsectarian colleges 


375 


83 


73 


Private denominational colleges 


507 


120 


117 


Historically Black colleges 


86 


23 


17 


All institutions 


1,501 


335 


301 



Note: Adapted from Table 1, Astin. Kom. and Dey (1991). Four-year colleges and univereilies only. 



Table 2.7 



Response Rate by Institutional T) 


>pe, 1989Facult 


y Survey 






Institutional Type 


Number of 


Original 


Number of 


Percent 


Institutions 


Sample 


Respondents 


Returned 


Public universities 


23 


28,934 


14,119 


48 


Private universities 


11 


7,501 


3,722 


49 


Public four-year colleges 


60 


18,989 


10,589 


55 


Private nonsectarian colleges 


73 


11,715 


6,684 


57 


Private denominational colleges 


117 


11,815 


8,004 


67 


Historically black colleges 


17 


2,840 


1,153 


40 


All institutions 


301 


81,794 


44,271 


55 
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Additional Data Sources 

In addition to the new data collection efforts described above, data from existing sources 
were also gathered in order to generate the richest possible dataset. Selected institutional 
m characteristics were gathered from files maintained by HERI, including data originally provided by 

the Integrated Postsecondary Education Data System (IPEDS), the National Science Foundation 
data on support to higher education institutions (NSF, 1990), as well as data on collegiate costs and 
expenses. Curricular information was collected as part of the Exxon-sponsored project on general 
education outcomes (Hurtado, Astin, & Dey, 1991, provides an overview of the collection and 
analysis of these curricular data). 

Additional student information was solicited from several other sources. Test scores were 
H provided directly by testing agencies. It should be noted that the algorithms used to match CIRP 

data with varied from agency to agency (some simply used SSN matching, while others also did 
matching on name and demographic characteristics). 

Academic retention information (or "registrar's data") was solicited direcdy from institutions. 
Rosters of names of students in the follow-up sample were sent to CIRP institutional 

■ representatives requesting the following information on each student: degree earned (if any), 
number of years completed, and whether die student was still enrolled. 



I 
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Dataset Characteristics 

2 After completing the data collection procedures, the information obtained from the various 

sources described above was merged in order to facilitate subsequent analyses. Please note that 
data from die faculty survey were used in two ways: (1) on the individual level, in order to study 
the faculty per se, and (2) aggregated to the institutional level, in order to study the impact of 
faculty on the undergraduate science pipeline. 

Table 2.8 shows the characteristics of the merged dataset. The dataset described in Table 2.8 
was itself used not for analytical purposes, but rather to generate a variety of analytical subsets 
with a common format. For the purposes described here, the most important of these subsets are 
those which included tiie combined follow-up survey respondent samples (known as 'FUSALL'), 
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an institutionally-balanced file of follow-up survey respondents (known as 'FUSMAX'), and a 
subset of those cases where we had both SAT (and/or ACT) scores and graduate admission test 
score such as the GRE or MCAT (contained within a dataset known as *TESTALL'). 



Table 2.8 

Characteristics of the Merged Student Dataset 



Representation 



Student 



Institutional 



Data Group 


N 


Percent* 


N 


Percent* 


Individual level data 










1985 SIF data 


260,670 


100 


481 


100 


SAT data 


157,483 


60 


476 


99 


ACT data 


35,437 


14 


192 


40 


Follow-up data 


26,305 


10 


390 


81 


Registrar's data 


65,257 


25 


260 


54 


GRE data 


13,967 


5 


438 


91 


LSAT data 


10,201 


4 


423 


88 


MCAT data 


3,574 


1 


342 


71 


NTEdata 


3,734 


1 


375 


78 


Institutional level data 










Faculty data 


148,909 


57 


217 


45 


Curricular data 


200,861 


77 


322 


67 


College Board data 


259,760 


100 


447 


93 


Institutional characteristics 


260,670 


100 


481 


100 



"Using represcnlalion in the 1985 SIF data as the baseline. 

The FUSALL and FVSMAX Datasets 

The FUSALL dataset was originally intended to be the main analytical dataset for this study 
(See Table 2.9). After carefully reviewing the results of preliminary analyses, we were concerned 
that the uneven number of cases across institutions might inadvertently cause effects related to 
sgepific institutions to masquerade as institutional type effects. As noted above, we surveyed the 
entire freshman class (as represented in the CIRP data) at each of the institutions in the Exxon and 
NSF samples. While the mean number of cases per institution was 67.8, one large public university 
with a relatively high response rate contributed 1,070 cases to the sample (over 4 percent of ihe 
total number of cases). To address this, we created a balanced analytical sample which placed a 
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limit on the maximum number of cases a single institution could contribute. Using the FUSALL 
dataset as a base, cases were randomly subsampled from institutions which contributed more than 
1 percent of the total number of cases so that no institution contributed more than 1 percent. 

Table 2.9 

Characteristics of the 'FUSALL* Dataset 

Representation 

Smdm Institutional 

Data Group N Percent^ N Percent^ 

Individual level data 



1985 SEFdata 


27,065 


100 


388 


100 


SAT data 


18,260 


69 


373 


96 


ACT data 


4,069 


15 


112 


29 


Follow-up data 


27,065 


100 


388 


100 


Registrar's data 


20,485 


78 


255 


66 


GRE data 


2,744 


10 


249 


64 


LSAT data 


1,661 


6 


185 


48 


MCAT data 


659 


2 


142 


37 


NTEdata 


1,265 


5 


250 


64 


titutional level data 










FaciJty data 


24,331 


90 


193 


50 


Cunicular data 


26,767 


99 


321 


83 


College Board data 


26,295 


100 


386 


100 


Institutional characteristics 


27,065 


100 


388 


100 



♦Using representation in the 1985 SIF data as the baseline. 



The resulting dataset (FUSMAX, see Table 2.10) was used for the majority of the analyses 
that follow. The primary exceptions to this are in crosstabular analyses where institutional sample 
size is not an issue, and where the analysis requires a maximum number of cases is order to study 
a small population (e.g., African American students interested in the physical sciences). Table 2.1 1 
provides a comparison of the FUSALL and FUSMAX datasets. 
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Table 2.10 

Characteristics of the 'FUSMAX' Dataset 



Data Group 



Representation 



N 



Student 



Individual level data 

1985 SIF data 18,136 

SAT data 13,265 

ACT data 3,082 

Follow-up data 18,136 

Registrar's data 14,074 

ORE data 1,897 

LSATdata 1,058 

MCAT data 434 

NTEdata 1,082 

Institutional level data 

Faculty data 15,522 

Curriculardata 17,856 

College Board data 18,126 

Institutional characteristics 18,136 



Percent* 



100 
73 
17 

100 
78 

11 
6 
2 
6 



86 
99 
100 
100 



A' 



Institutional 



388 
373 
111 

388 
255 

249 
185 
137 
244 



193 
321 
386 
388 



Percent* 



100 
96 
29 

100 
66 

64 
48 
35 
63 



50 
83 
100 
100 



♦Using representation in tlic 1985 SIF data as the baseline. 



Table 2. 11 

Comparison of the FUSAIL and FUSMMiPatasets, by Institutional Type 



N of Mean Maximum 

Students Institutional N Institutional N 

Institutional Type fusall fusmax fusall fusmax fusall fusmax 



Public universities 


7,467 


3,097 


191 


82 


1,070 


181 


Private universities 


5,571 


3,368 


169 


106 


595 


158 


Public four-year colleges 


3,864 


2,928 


74 


57 


347 


166 


Private nonsectarian colleges 


5,540 


4,387 


50 


41 


327 


156 


Private denominational colleges 


4,121 


3,887 


28 


27 


212 


153 


Historically black colleges 


502 


469 


38 


36 


175 


153 


All institutions 


27,065 


18.1386 


68 


47 


1,070 


181 
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The TESTALL Datasets 

The TESTALL datasei was created by selecting all cases where we had obtained an SAT score 
(or had converted an ACT score) there existed a graduate admission test score. We purposely 
restricted this subset to only those cases where a pre-test was available (in the form of an SA'^ 
score) since we were interested in environmental impact, not just performance. Of primary interest 
in this study is GRE quantitative performance, although scores also exist on the MCAT and will be 
analyzed as well (see Chapter 6). 

A Final Note on Dataset Characteristics and Analytical Considerations 

It should be remembered that the number of cases and relative representation of data groups 
within any particular dataset only roughly represents the effective sample size of any particular 
analysis. The analyses described in this report are typically limited tO cases where data were 
available from the follow-up survey, the faculty survey, and the analysis of college catalogs. 
Given the extremely large number of variables in the analysis, missing values on individual-level 
independent variables have been imputed to preserve the sample size. The standard imputation 
method used was mean substitution, ahhough in the case of missing SAT scores an institutional 
mean (adjusted by race and sex) was imputed. Missing values on direct pre-tests and dependent 
variables were not imputed, and these cases were deleted listwise irom the relevant analyses. 

Weighting procedures were employed for some analyses to compensate for survey response 
bias. Non-response to follow-up questionnaires can present serious problems in terms of 
questionnaire results, but earlier methodological studies (Astin & Panos, 1969) suggest that, while 
marginal distributions on certain variables can be seriously biased, relationships among variables 
are only slightly affected, if at all, by non-response bias. Since this study is focused primarily on 
relationships among variables, we do not expect that the basic conclusions would be seriously 
affected by non-response bias. 

To understand the weighting procedures used, it is important to realize that v. ^ have available 
extensive data on ail students (approximately 288,000), follow-up respondents and non- 
respondents alike, generated by the freshman survey completed in the fall of 1985. Beyond this, 
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for each student followed up, we obtain information from the institution concerning how many 
H years of undergraduate work the student completed and whether or not the student was awarded a 

degree. This "registrar's data," together with the freshman survey data, are utilized in a complex 
m weighting scheme designed to compensate for non-response bias. Basically, the freshman survey 

H data and the registrar's data serve as independent variables in a large-scale regression analysis 

where the dummy variable, responding versus non-responding, is used as the dependent variable, 
jj^ The resulting regression equation, which normally involves 50-60 independent variables selected 

in a stepwise fashion, includes all freshman or registrar's variables which are significantly related 
0 to whether or not the student responds to the follow-up questionnaire. Not surprisingly, whether 

H or not the student completed a degree usually has the largest weight in the regression equation, 

followed by such things as the student's grade point average in high school and certain 
H socioeconomic background variables. This regression composite can be interpreted roughly as an 

estimate of the probability that the student will respond to the follow-up questionnaire. By taking 
H the inverse of the regression composite, we can generate a differential weight which can then be 

^ applied to the questionnaire data of those students who return the follow-up questionnaire. In 

■ effect, this procedure gives the greatest weight to those students who most resemble the non- 

^ respondents and the least weight to those who most resemble the respondents. Methodological 

studies conducted at the Higher Education Research Institute suggest that this procedure 
0 compensates for many of the biases affecting the responses to student follow-ups. 

I 
I 
I 
i 
I 
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CHAPTER 3 



Changes in Careers and Majors During the Undergraduate Years 

It has long been known that undergraduates frequently change both their major fields of 
study and their career choices during the college years (Astin, 1977; Astin & Panos, 1969; 
Feldman & Newcomb, 1969; Pascarella & Terenzini, 1991). Although these changes are by no 
means random — the "traffic" is heaviest between similar fields (Astin & Panos, 1969) — the 
"balance of trade" during the undergraduate years results in net losses for some fields and net gains 
for others. Science, mathematics, and engineering (SME) fields have tradinonally been among the 
largest "losers" during the undergraduate years. Indeed, one of the concerns of the current study is 
to attempt to understand why SME fields experience losses during the undergraduate years and to 
devise possible recommendations for reducing some of these losses. 

In this chapter we examine in detail the "traffic" between various science and nonscience 
fields, both for the total longitudinal sample as well as for men and women and members of 
different ethnic/racial groups. 

Definitions 

One of the first tasks in this study was to define "science" and "nonscience" choices of major 
field and career. The freshman and follow-up questionnaires (see Appendix A) include detailed 
listings of 81 possible major fields of study and 44 possible choices of a career. In order to 
measure change during the four years, both the freshman and follow-up questionnaires contain 
exactly the same two lists. In the freshman questionnaire students are asked to give their 
"probable" major or career/occupation; in the follow-up questionnaire the major question asks for 
"your current/last field of sudy" in order to accommodate both those who have completed their 
undergraduate work as well as those who are still enrolled. 
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Choice of Major Fields 

Since nearly half of the 81 major field options could conceivably be considered as an SME 
field, some combining of different field choices was deemed necessary in order to generate 
subsamples of reasonable size and to make the results of the study intelligible. After extensive 
consultation between NSF and HER! staff, a decision was made to collapse the 81 majors into seven 
mutually exclusive categories: Biological Science, Physical Science, Engineering, Psychology, 
Social Science (other than Psychology), Nonscience, and Undecided. (The specific majors 
included in each of these classifications are given in Appendix B.) For purposes of trend analyses 
and multivariate analyses (see the ensuing chapters), these fields were combined in several 
different ways to form eight partially overlapping *'SME" fields: 

Biological Science 

Physical Science 

Natural Science (Biological plus Physical Science) 
Engineering 

Science and Engineering I (Natural Science plus Engineering) 

Science and Engineering II (Natural Science, Engineering, Psychology, and 

other Social Science) 
Psychology 
Other Social Science 

The reason for creating these overlapping classifications is to accommodate various policy 
concerns. Some policy issues, for example, relate to the broad category traditionally referred to by 
the '*SME" acronym. This classification is represented above by Science and Engineering I. Other 
policy concerns might relate specifically to Engineering, to Natural Science, and so forth. From a 
purely research perspective, of course, it is useful to know whether there are any significant 
interactions related to particular scientific subfields. In the interests of parsimony, one would hope 
that the results for the finer classifications would be sufficiently redundant to justify the use of tliC 
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broader classifications. This issue, of course, is basically an empirical matter to be determined by 
subsequent analyses. 

One problem in trying to estimate "change" or 'loss" of students from science during the 
undergraduate years is what to do with dropouts. One option, of course, is simply to ignore the 
problem and to report whatever choices students give at the time of the follow up. But is it 
reasonable to conclude that a student who leaves college during the first semester and reports four 
years later that his ''last" major was chemistry is indeed a "science major"? Since practically all 
employers of "scientists" require at least a Bachelor's degree, and since all graduate schools require 
the Bachelor's degree as a condition for admittance to graduate study in SN4E fields, such a student 
would certainly not qualify for inclusion in the nation's supply of "scientists and engineers." In 
other words, from the perspective of producing scientists and engineers, the chemistry major who 
drops out during the first term is just as much a "loss" as is the chemistry major who switches to a 
journalism major before graduating. 

These considerations led to a decision to classify all dropouts as being in "nonscience" fields, 
regardless of their last choice of a major. A "persister" was defined as any science major who, at 
the time of the follow up in 1989-90, satisfied one or more of the following conditions: (1) had 
obtained the Bachelor's degree; (2) had completed four years of undergraduate work and still 
aspired to a Bachelor's (or higher) degree; or (3) was still enrolled full-time in pursuit of a 
Bachelor's (or higher) degree. All other students were considered as dropouts. 

Table 3.1 shows the percentages of students who were classified into each of the eight 
mutually exclusive categories of majors in 1985 and 1989-90, separately by sex. As in all 
previous studies of changes in major, we find a net loss in Natural Science and Engineering fields. 
That these losses are substantially smaller than what has been found in earlier studies (Astin, 1977; 
Astin & Panos, 1969) is probably attributable to the fact that these are unweighted data and thereby 
include a disproportionate number of high-ability students. As will be shown in subsequent 
chapters, abihty is one of the factors that is positively related to maintaining a science major and 
career choice over time. The net losses from SME fields have also been diminished somewhat by 



Table 3.1 

Four-Year Changes (1985-1989) in Choice of Undergraduate Major Field of Study By Sex 
Percent Choosing Field Among 







Men 
(N= 10.592) 




Women 
(N=15,396) 




All Students 
(N=26,306) 


Field of 
Study 


1985 


1989 


1985- 
1989 


1985 


1989 


1985- 
1989 


1985 


1989 


1985- 
1989 


Biological 
Science 


12.1 


o. / 




11.9 


o.u 


^ Q 


11.9 


6.2 


-5.7 




O A 

5.4 


7.1 


-1.3 


4,9 


3.8 


-1.1 


6.3 


5.2 


-1.1 


Engineering 


19.5 


11.3 


-8.2 


4.2 


2.2 


-2.0 


10.5 


6.0 


-4.5 


Psychology 


1.9 


2.7 


+0.8 


6.0 


6.8 


+0.8 


4.3 


5.1 


+0.8 


Social Science 


6.8 


11.8 


+5.0 


6.7 


9.9 


+3.2 


6.7 


10.7 


+4.0 


Nonscience 


45.7 


60.4 


+14.7 


57.4 


71.3 


+13.9 


52.7 


66.8 +14.1 


Undecided 


5.7 


0.0 


-5.7 


8.9 


0.1 


-8.8 


7.6 


0.0 


-7.6 



the substantial decline in undecided students: many of these students end up choosing science 
fields by the time of the follow up. 

In contrast to Natural Science and Engineering fields, we find a slight gain in the number of 
Psychology majors and substantial gain in the number of other Social Science majors. 

The patterns of change by sex are remarkably similar, although the proportionate loss of 
women from SME fields is somewhat greater. Thus, even though the absolute loss from 
Engineering is much greater for men (-8.2 percent) than for women (-2.0 percent), the decline for 
women represents a higher proportion of those originally choosing Engineering than does the 
decline for men. What this means, in practical terms, is that the underrepresentation of women in 
SME fields widens during the undergraduate years. A similar gender pattern occurs for 
Psychology and other Social Sciences: men show proportionately larger increases in preference for 
these fields than do the women. 

The net change in the percentage of students who are classified into each of the partially 
overlapping categories of science majors is shown in Table 3.2. If we look at the traditional broad 
category of "SME" as represented by Science and Engineering I, we find a net loss of more than 
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one-third of the students between 1985 and 1989 (from 28.7 percent to 17.4 percent). The net loss 
of 1 1.3 percent is cu^ nearly in half, however, if we include Psychology and the Social Sciences as 
part of SME (Science and Engineering II). 



Table 3.2 

Four-Year Changes (1985-1989) in Choice of Combined 
Undergraduate Major Field of Study 



Percent Choosing Field 
Among All Students 
(N=26,3Q6) 



rieiu or 
Study 


1985 


1989 


L-riange, 
1985-1989 


Biological 
Science 


11.9 


6.2 


-5.7 


Physical Science 


6.3 


5.2 


-1.1 


Natural Science^ 


18.2 


11.4 


-6.8 


Engineering 


10.5 


6.0 


-4.5 


Science and 
Engineering 1^ 


28.7 


17.4 


-11.3 


Science and 
Engineering IF 


39.7 


33.2 


-6.5 


Psychology 


4.3 


5.1 


+0.8 


Other 

Social Science 


6.7 


10.7 


+4.0 



^ Biological Science and Physical Science 

^ Biological Science, Physical Science, and Engineering 

c Biological Science, Physical Science, Engineering, Psychology, and Other Social Science 



The next question concerns the "traffic" between various science and nonscience fields. 
There are two ways to look at these trends: from the perspective of where students start, or from 
the perspective of where they end up. Let us first consider these patterns of change from the 
perspective of where students start (Table 3.3). Each row in the table represents students whose 
freshman choice falls into one of the seven mutually exclusive major field categories. The 
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percentages in the row indicate how the students' final choices are distributed across the same 
seven categories. Thus, of the 3,138 students who chose a Biological Science major as entering 
freshmen, slightly more than one third (36.3 percent) maintained that choice during the four years. 
Better than two in five of these students (42.5 percent), however, switched to a nonscience field 
during the undergraduate years. Only about one in 20 (5.4 percent) switched from Biological to 
Physical Science, and only one in 100 (1.0 percent) switched into Engineering. As would be 
expected. Physical Science students are five times more likely than Biological Science students are 
to switch into Engineering (5.0 percent), but about equally likely to switch to a nonscience field 
(46.2 percent). Engineering students are more likely to maintain their initial choice during the 
undergraduate years (43.9 percent) than are either Biological and Physical Science majors. They 
are also slightly less likely to switch into a nonscience field (39.9 percent). 
Table 3.3 

Changes in Undergraduate Majors Viewed Prospeciiveiy: Where Students Ended Up 



Percent Choosing Final (1989) Major In 



Initial (1985) 
Choice of 
Major 


N 


Biological 
Science 


Physical 
Science 


En;;inecrinK 


Psychology 


Social 
Science 


Non- 
science 


Undecided 


Biological 
Science 


3.138 


36.3 


5.4 


1.0 


6.5 


8.3 


42.5 


0.1 


Physical 
Science 


1.665 


4.1 


35.2 


5.0 


2.6 


6.8 


46.2 


0.0 


Engineering 


2.771 


1.9 


7.6 


43.9 


1.3 


5.2 


39.9 


0.1 


Psychology 


1.123 


1.3 


0.7 


0.0 


38.7 


8.5 


50.8 


0.0 


Social Science 


1,762 


0.6 


0.6 


0.4 


3.0 


49.3 


46.2 


0.1 


Nonscience 


13,855 


1.9 


2.1 


1.5 


3.1 


7.4 


84.0 


0.0 


Undccickxi 


1,992 


4.3 


4.2 


1.1 


7.2 


15.2 


68.0 


OA 



Of particular interest in Table 3.3 is the fact that Psychology and Social Science majors are 
even less likely than nonscience majors to switch into Natural Science or Engineering majors. This 
lack of "traffic" from Psychology and other Social Sciences, to Engineering and Natural Sciences, 
raises serious questions about the advisability of combining Psychology and other Social Sciences 



with Natural Sciences and Engineering. (The regression results reported in the next chapter 
confirm this concern,) 

The other way to view the "traffic" among fields is from the perspective of where students 
with different final choices came from (Table 3.4). The fact that more than three-fourths (77 J 
percent) of students who end up in Engineering also started out in Engineering means that 
Engineering is relatively unlikely to attract recruits from other fields. What is perhaps most 
remarkable is that Engineering attracts 13.3 percent of its majors from nonscience fields. Physical 
Science and Biological Science attract even larger proportions of their niajors from nonscience 
fields (21.6 and 16.4 percent, respectively). Again, neither Biological Science, Physical Science, 
nor Engineering attracts even as much as two percent of their majors from Psychology and other 
Social Sciences. When it comes to traffic among SME fields. Physical Science appears to depend 



Table 3,4 

Changes in Undergraduate Majors Viewed Retrospectively: 
Where Final (1989) Majors Came From 



Percent Whose Freshman (1985) Major Was In 



Final (1989) 
Choice of 
Major 


N 


Biological 
Science 


Physical 
Science 


Engineering 


Psychology 


Social 
Science 


Non- 
science 


Undecided 


Biological 
Science 


1.638 


69.5 


4.2 


3.2 


0.9 


0.6 


16.4 


5.2 


Physical 
Science 


1.362 


12.4 


43.0 


15.5 


0.6 


0.7 


21.6 


6.2 


Engineering 


1,567 


1.9 


5.4 


11.1 


0.0 


0.4 


13.3 


1.3 


Psychology 


1.338 


15.2 


3.2 


2.7 


HA 


3.9 


31.8 


10.7 


Social Science 


2.803 


9.3 


4.0 


5.2 


3.4 


31.0 


36.4 


10.8 


Nonscience 


17.585 


7.6 


4.4 


6.3 


3.2 


4.6 


66.2 


1.1 


Undecided 


13 


15.4 


0.0 


15.4 


0.0 


1.1 


46.2 


15.4 



much more on dropouts from either Biological Science or Engineering than the other way around. 
This heavy recruitment of dropouts from Biological Science and Engineering may help to explain 
why the net loss of students from Physical Science is much smaller than the net loss from either 
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Biological Science or Engineering (Table 3.1). In other words, whereas more than one-founh 
(27.9 percent) of students who end up in Physical Science fields come initially from either 
Biological Science or Engineering, only 7.4 percent of the Biological Science majors are dropouts 
from Physical Science or Engineering and only 7.3 percent of the Engineering majors are dropouts 
from the Natural Sciences. As far as Social Sciences and Psychology are concerned. Biological 
Science supplies far more recruits (especially to Psychology) than do either the Physical Sciences 
or Engineering. 

Do student preferences for science fields and changes in these preferences vary by race or 
ethnicity? Table 3.5 shows the results for the Science and Engineering I measure (Biological, 
Physical Science, and Engineering) As would be expected, Asian students show by fai' the 
strongest preference for SME majors: more than half (52.6 percent) choose SME majors at the time 
of entry to college. Somewhat surprisingly, white students show the lowest level of preference 
(27.3 percent) as entering freshmen, whereas about one third of the American Indians, Chicanos, 
and African Americans choose SMi, majors as entering freshmen. 

Changes during the four years after college entry show that Chicanos suffer by far the largest 
losses, both in absolute and relative terms: only about one third as many Chicanos end up pursuing 
SME majors in comparison to those who started out with SME majors. Losses among African 
Americans are greater than 50 percent (from about one third to one-sixth), while losses among 
American Indians are almost as great. Since white students show much smaller absolute and 
relative losses during the undergraduate years, the proportion of whites who end up with SME 
majors is comparable to that of the underrepresented minority groups (American Indians, African 
Americans, and Chicanos). Although the SME losses among Asian students are, in absolute terms, 
substantial (neariy 17 percent), Asians actually experience the smallest relative loss of all racial 
groups (-32 percent, compared to -39 percent for whites and about 50 percent for the other 
groups). Thus, four years after entering college Asians are twice as likely as members of any other 
racial group to be pursuing SME majors. 
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Table 3.5 

Four-Year Changes (1985-1989) in Preference for Science Majors By Race 







Percent Choosing 
Science Majors^ in 




Racial Group'' 


N 


1985 


1989 


Chan PC 
1985-89 


Asian 


1,066 


52.6 


35.9 


-16.7 


American Indian 


209 


34.5 


17.7 


-16.8 


Chicano 


428 


35.7 


13.1 


-22.6 


African American 


1,088 


34.2 


16.1 


-18.1 


White 


22,896 


27.3 


16.6 


-10.7 


All Students 


26,306 


28.7 


17.4 


-11.3 



^ Biological science, Physical Science, or Engineering. 

^ Puerto Ricans and ''other" race are not shown because of small sample sizes. 



Why members of all underrepresented minority groups (especially Chicanos) should expe- 
rience such large losses of science majors during the undergraduate years is not clear. The regres- 
sion analyses presented in the next chapter provide at least a partial explanation for these losses. 

Career Choice 

The students' 1985 and 1989 career choices were combined into four mutually exclusive SME 
categories as follows: 

Engineer 

Scientist/College Teacher 
Social Scientist/College Teacher 
Scientist-Practitioner 

The Scientist/College Teacher category includes all students who either checked "scientific 
researcher" on the list of career choices or who checked ''college teacher" and indicated that their 
current or most recent major field of study was in some field corresponding to Science and 
Engineering I (see Table 3.2). The rationale for combining these two career choices is that many 
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students who are planning careers as scientists also plan lo work as college or university 
professors. Given that the career choice question was in a forced-choice format (the students could 
choose only one among the 44 options), some prospective scientists may well have checked 
**colIege teacher" rather than ^'research scientist." The Social Scientist/College Teacher category 
included only those students who checked college teacher as their career choice and indicated some 
field of psychology or social science as their current or most recent undergraduate major field. 

The Scientist-Practitioner category includes all career choices other than research scientist or 
college teacher which involve substantial training in the natural sciences at the post-graduate level: 
physician, dentist, optometrist, pharmacist, clinical psychologist, and veteiinarian. 

Table 3.6 shows changes in students' preferences for these four categories of career choices 
plus *'nonscientist" and "undecided." Both Engineer and Scientist-Practitioner show substantial net 
losses during the undergraduate years: fewer than half as many students aspire to these careers in 
1989 as in 1985. The large loss of students from the Scientist-Practitioner category is primarily 
attributable to the fact that many students abandon plans to pursue a medical career during the 
undergraduate years. Both the Scientist/College Teacher and Social Scientist/College Teacher 
categories show slight net gains, primarily because the career of college teacher increases in 
popularity during the undergraduate years. Women show slightly larger absolute and relative 
losses from the Scientist-Practitioner careers than men do; otherwise proportional changes in 
interest in scientific careers are very similar for men and women. 

Table 3.7 shows the "traffic" among th^p various SME career choices viewed prospectively: 
where students ended up as a function of where they started out. About one-third of students who 
start college with plans to pursue careers either as Engineers, Scientist/College Teachers, or 
Sc' '-ntist-Practitioners maintain these choices during the undergraduate years. (The number of 
students who aspire to careers as college social science teachers is much too small to make reliable 
generahzations.) Regardless of which SME career they choose as freshmen, the majority switch to 
nonscience careers during the undergraduate years. Students who drop out are about 
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three times more likely to switch to Scientist/College Teacher (4. 1 percent) than to Scientist- 
Practitioner (1.2 percent), whereas those who abandon plans to become 



Tabic 3.6 

Four-Year Chanf>es (1985 '1989) in Choice of Career By Sex 

Percent Choosing Carc^'; Field Among 

Men Women All Students 



(N^ 10,592) (N=:15,396) (N=26306) 



Career Choice 


1985 


1989 


1985- 
1989 


1985 


1989 


1985- 
1989 


1985 


1989 


1985- 
1989 


Engineer 


18.6 


8.8 


-9.8 


4.1 


1.9 


-2.2 


10.0 


4.7 


-5.3 


Scientist/College 
Teacher 


4.1 


4.8 


+0.7 


2.7 


2.9 


+0.2 


3.3 


3.7 


+0.4 


Social Science 
Teacher 


0.0 


0.8 


+0.8 


0.0 


0.6 


+0.6 


0.0 


0.7 


+0.7 


Scieniisi-Praciilioner 


11.3 


5.9 


-5.4 


12.2 


5.8 


-6.4 


11.8 


5.8 


-0.6 


Nonscientisi 


54.8 


76.0 


+21.2 


65.4 


83.8 


+ 18.4 


61.1 


80.7 


+ 19.6 


Undecicicd 


11.1 


3.7 


-7.4 


15.6 


5.0 


-10.6 


12.8 


4.5 


-9.3 



Table 3.7 



Chanf^es in Career Choice Viewed Prospectively: Where Students Ended lip 



Percent of Whose Final (1989) Career Choice Was 


Initial (1985) 
Freshman 
Career Choice 


N 


Engineer 


Scientist/ 
Teacher 


Social 
Science 
Tcachcf 


Scientist- 
Practitioner 


Nonscientist 


Undecided 


Engineer 


2.642 


35.4 


4.1 


0.3 


1.2 


56.9 


2.0 


Scientist/ 
College Teacher 


859 


4.8 




0.8 


6.1 


51.3 


3.5 


Social Science 
College Teacher 


9 


0.0 


0.0 


11.1 


0.0 


66.7 


22.2 


Scientist- 
Practitioner 


3,089 


1.2 


6.1 


0.8 


32.9 


55.6 


3.4 


Nonscientist 


16,077 


I.I 


1.5 


0.6 


1.6 


91.5 


3.5 


Undecided 


3,621 


1.3 


3.8 


0.9 


4.2 


78.2 


11.7 
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Scientist/College Teacher are slightly more likely to switch to Scientist-Practitioner (6.1 percent) 
than to Engineer (4.8 percent). Those who abandon plans to become Scientist-Practitioners are 
five times more likely to switch to Scientist/College Teacher (6.1 percent) than to Engineer (1,2 
percent). 

Table 3.8 views these same changes retrospectively, that is in terms of where those who 
ended up in each of the SME careers started out. As is the case with engineering majors (Table 
3.4), three-fourths of those v/ho end up pursuing engineering careers started out with the same 
career choice. About two-thirds of those who enr] up pursuing careers as Scientist-Practitioners 
(67.0 percent) started col'^ge with similar plans. These figures are in dramatic contrast to those for 
students who ended up pursuing careers as Scientist/College Teachers: less than one-third (29.8 
percent) planned to become Scientist/College Teachers when they started college. During college 
this career choice recruits substantial numbers of dropouts from most other fields: Scientist- 
Practitioner (19.5 percent), Engineer (11.2 percent), undecided (14.0 percent), and nonscientist 

Table 3.8 

Changes in Career Choice Vievy^ed Reirospectively: Where 1989 Expected Careers Came From 

Percent of Whose Initial (1985) Career Choice Was 



Social 

i\'nal (1989) Scieniisl/ Science Scicniisi- 

Carccr Choice N Engineer Teacher Teacher Practitioner Nonscientist Undecided 



Engineer 


1,243 


13Jl 


3.3 


0.0 


3.0 


14.7 


3.7 


Scientist/ 
College Teacher 


968 


11.2 


2.9.8 


0.0 


19.5 


25.5 


14.0 


Social Science 
College Teacher 


178 


4.5 


3.9 




14.0 


58.4 


18.5 


Scientist- 
Practitioner 


1.523 


2.2 


3.4 


0.0 


mL 


17.4 


10.0 


Nonscientist 


21.216 


7.1 


2.1 


0.0 


8.1 




13.3 


Undecided 


1.178 


4.5 


2.5 


0.2 


8.9 


48.0 


35.9 
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(25.5 percent). The Social Scientist/College Teacher category recruits vinually all of its people 
from these other fields, simply because very few students start college planning to become college 
social science teachers. 

For purposes of multivariate analyses (see the next chapter), the four SME career choices 
were combined into seven partially overlapping career choice categories: 
Engineer 

Scientist I (Research Scientist, Statistician, Conservationist/Forester, plus College 
Teachers with majors in the natural sciences or engineering) 

Scientist II (same as Scientist I plus College Teachers with majors in the social 
sciences) 

Scientist or Engineer I (Engineer plus Scientist I) 
Scientist or Engineer II (Engineer plus Scientist II) 

Scientist or Engineer III (Scientist or Engineer II plus Scientist-Practitioner) 
Scientist-Practitioner (Physician, Dentist, Veterinarian, Pharmacist, Optometrist, 
Clinical Psychologist) 

Changes in preferences for each of these seven overlapping categories during the 
undergraduate years are shown in Table 3.9. Perhaps the most important category is Scientist or 
Engineer I, since it conforms most closely to what policymakers normally think of as "SME 
careers." The net loss of students from this category during the undergraduate years is more than 
one~third. 

How do changes in science career choices vary by race/ethnicity? Table 3. 10 shows changes 
by ethnicity in the Scientist or Engineer III career choice category. Chicanes show by far the 
largest absolute and relative net losses from science during the undergraduate years: only one-third 
as many Chicanos end up pursuing science-related careers as initially aspire to such careers four 
years earlier at the time of college entry. These large losses are fueled not only by the substantial 
defection of Chicanos from Engineering, but also by the large Chicano dropout rate 
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Table 3.9 

Four-Year Changes (1985-1989) in Combined Career Choice 



Percent Choosing Career 
Among All Students 
(N=23,651) 



Career Choice 


1985 


1989 


Change 
1985-1989 


Engineer 


10.0 


4.7 


-5.3 


Scientist 


3.3 


3.7 


+0.4 


Scientist 11^ 


3.3 


4.4 


+ 1.1 


Scientist or Engineer 

IC 


13.3 


8.4 


-4.9 


Scientist or 
Engineer 11^ 


13.3 


9.1 


-4.2 


Scientist or 
Engineer III^ 


25.1 


14.9 


-10.2 


Scientist- 
Practitionerf 


11.8 


5.8 


-6.0 



^Research scientist, statistician, conservationist/forester, college teachers 
with majors in the hard sciences 

'^Research scientist, statistician, conservationist/forester, college teachers 
with majors in the hard sciences and those with majors in the social sciences 
^Engineers plus a above 
^Engineers plus b above 
^Scientist-Practitioner plus d above 

fphysician, dentist, veterinarian, pharmacist, optometrist, clinical psychologist 

from medical careers. Higher proportions of Chicanos than of any other ethnic group initially 
aspire to careers in medicine, but about two-thirds of these students switch to some other career 
choice during the undergraduate years. 

Asians also show a relatively high net loss of students from science careers in absolute terms 
(-16.3 percent), but in relative terms Asians experience the smallest net loss (-34.8 percent). Thus, 
four years after entering college the proportion of Asians pursuing science-related careers is twice 
as high as the proportion pursuing such careers among other racial/ethnic groups. Whites 
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Table 3.10 

Four-Year Changes (1985"] 989) in Expected Careers in Science 
By Race 







Percent Choosing 
Science Careers in 




Racial Groups 


N 


1985 


1989 


Change 
1985-89 


A CI Q n 


1,066 


46.8 


30.5 


-16.3 


American Indian 


209 


28.2 


14.9 


-13.3 


Chicano 


428 


44.1 


14.3 


-29.8 


African American 


1,088 


29.9 


17.1 


-12.8 


White 


22,896 


23.4 


14.0 


-9.4 


All Students 


26,306 


25.1 


14.9 


-10.2 


^Puerto Ricans and 


"other" races are not shown because of small sample sizes. 



show the next-lowest relative loss during the undergraduate years (-40.7 percent), followed by 
African Americans (-42.8 percent), American Indians (-47.2 percent), and Chicanos (-67.5 
percent). As was the case with major fields of study, once again we find a higher net loss of 
students from science careers among underrepresented ethnic minority groups than among whites 
and Asians. 

Summary 

Like all previous studies of undergraduate science education, this analysis reveals a 
substantial net loss of students from science and engineering (SME) majors and science-related 
careers during the undergraduate years. The number of biological science majors declines by nearly 
one-half and the number of engineering majors declines by more than 40 percent during the college 
years. The net decline in physical science majors is much smaller— less than 20 percent— 
primarily because the physical sciences recruit many dropouts from engineering and biological 
science. Inclusion of psychology and social science among ^'science" majors reduces these SME 
losses by about one-half, since these fields enjoy net gains in students during the college years. 



3-15 



The "traffic'* between psychology/social science and natural science/engineering, however, is 
minimal. 

Losses of students pursuing science-related careers is even greater during the undergraduate 
years. The numbers of students in the two largest career choice groups, engineer and scientist- 
practitioner (physicians, dentist, veterinarians, etc.), decline by more than half. Although 
relatively few students say they plan to become either research scientists or college science 
teachers, the popularity of this combined career category increases slightly during college (from 
3.3 to 3.7 percent of the students). The proportior. ue losses of men and women from science- 
related careers are very similar. 

Asian American students show a stronger preference for science-related careers than does any 
other racial/ethnic group, and also experience the smallest proponionate declines in preference for 
such careers during the undergraduate years. Four years after entering college, Asian American 
students are twice as likely to be majoring in SME fields or to be pursuing science-related careers as 
are members of other racial/ethnic groups. Although African American, Chicano, and American 
Indian freshmen in this sample show more interest in science careers than White freshmen do, they 
experience greater losses from science careers during the college years. 
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CHAPTER 4 



Factors Affecting Choice of Science Careers and Majors 

In this chapter we examine the characteristics of entering college freshmen and their 
environmental experiences in college that affect their chances of choosing a major or career in a 
scientific field. The analyses will focus on 15 dichotomous and panially overlapping outcome 
measures: the eight categories of science majors (Chapter 3; Table 3.2) and the seven categories of 
science career choices (Chapter 3; Table 3.9). 

Method 

The analyses of the effects of entering student and college environmental variables on science 
career and major outcomes was based on the input-environment-outcome (I-E-0) model that has 
been used in many earlier studies of student development (see Chapter 1 and Astin, 1977, 1993). 
In the context of this chapter "outcome" refers to the dichotomous measures of career or major 
field choice (each of the fifteen measures requiring a separate 1-E-O analysis), **input" refers to the 
characteristics of the student at the time of initial entry to the institution in fall 1985, and 
^^environment" refers to the characteristics of the institution attended, the faculty at that institution, 
and the specific educational programs and experiences of the individual student within the 
institution. The I-E-0 model is designed to deal with the principal methodological problem that 
plagues virtually all research in the social and behavioral sciences: the panial confounding of inputs 
and environments. Most "naturalistic" studies of the son reponed here are not able to assign 
subjects (students) at random to treatments (environmental experiences). Rather, students select 
their institutions and programs and, to a certain extent, institutions ar;d programs select their 
students. These correlations ("multicollinearity") between inputs and environments virtually 
guarantee that student outcomes will differ from one environment to the other, even if the 
differendal effects of those environments is nil. To take a simple example: the probability that a 
graduating senior will be pursuing an SME career in 1989 is substantially greater if that student 
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initially enrolls at Cal Tech or M.I.T. than at Harvard or Stanford. Such an expectation would 
apply even if there were no differential "effects" of these two sets of institutions on students' career 
choices, simply because institutions like M.I.T. and Cal Tech are much more likely to attract 
students with scientific interests than are institutions like Harvard and Stanford. Thus, unless we 
take into account the differential propensity of entering college freshmen to pursue particular types 
of careers, it is very difficult to estimate the true effects of different types of institutions and 
programs on students' career plans. In other words, since "outcomes" are always influenced to 
some extent by "inputs," and since inputs are frequently correlated with environmental 
characteristics, it is imponant to control for the effects of inputs before attempting to assess the 
effects of environmental characteristics. The focus of the I-E-0 model is thus on the possible 
effects of environments on outcomes. The environment in this panicular study is of particular 
importance because it includes those aspects of the student's institutional climate and program that 
can be directly controlled through changes in educational policy and practice. The ultimate purpose 
of applying the I-E-0 model is thus to learn better how to structure educational environments so as 
to maximize desired student outcomes. 

The proper application of the I-E-0 model requires longitudinal data, where the three 
components of the model are separated in time: student inputs are assessed prior to exposure to the 
environment, and the characteristics of the environment are assessed prior to the assessment of 
outcomes. As the I-E-0 model has been applied in an increasingly diverse variety of research 
problems, a fourth informational component called "intermediate outcomes" has been added. 
Intermediate outcomes fall in temporal sequence between environments and the outcome measure 
of primary interest. An example of an intermediate outcome that might affect the student's ultimate 
choice of a science career would be working on a professor's research project. ' Experiences such 
as this do not qualify as "environmental" variables such as institutional size or selectivity, since 
they cannot be known or measured at the time of the student's initial entry to the institution. On the 
other hand, most intermediate outcomes are believed to occur at some point prior to the assessment 
of the student's outcome performance (in this case, their career or major field choice as expressed 
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in the 1989-90 follow-up survey). However, since there is usually a substantial time lag between 
the assessment of student input characteristics and the occurrence of intermediate outcomes, causal 
inferences regarding the effects of intermediate outcomes on the outcome measure of interest must 
usually be made with a considerable degree of caution. 

The I-E-0 model organizes the various types of variables into separate **blocks" according to 
their sequence of occurrence. The model then uses stepwise multiple linear regression analysis to 
control for the effects of successive blocks of independent variables.^ Thus, the possible effects of 
environmental variables are assessed only after the effects of input characteristics are taken into 
account. Variables within a given block are entered in stepwise fashion until no additional variable 
is capable of producing a statistically significant reduction in the residual sum of squares. After all 
of the predictive power of the variables within a given block is exhausted, the analysis moves to 
the next block to determine if additional variance in the outcome measure can be accounted for on 
the basis of information contained in vari^ibles in that block. For additional details concerning the 
I-E-O model and related matters (measurement error, the use of dummy variables in the regression, 
and so on) see Astin (1991). 

Independent Variables 
The independent variables used in each of the 15 regression analyses were organized into 
three separate blocks according to their temporal sequencing: student input characteristics, 
environmental characteristics, and intermediate outcomes. Each of these sets of variables is 
discussed below. 



^Given the dichotomous nature of our outcome measures (majors and careers), one might prefer 
to use logit or probit analysis instead of ordinary least squares regression. Recent methodological 
studies conducted by HERI staff, however, show that these alternative methods produce results 
that are virtually identical to the results generated from linear regression (Dey & Astin, in press). 
Since regression is a more familiar statistical procedure and since our regression software is much 
more versatile, we decided to use regression. 
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Student Input Characteristics 

There were two major sources of input data: an extensive questionnaire administered to 
individual freshmen at the time they matriculated in the fall of 1985 and admissions test scores 
obtained from the Educational Testing Service (SAT) or American College Testing Program (ACT). 
Using a sample of 15,000 students for whom both tests were available (Astin, 1991), the 
equipercentile method was used to convert the ACT scores into equivalent SAT scores. This 
process basically uses a one-to-one conversion of the ACT Math into the SAT Math score, and 
generates an estimate of the SAT Verbal score through a composite of the three other ACT subtests. 

A number of items selected from the 1985 freshman survey were included in the block of 
input variables. The basic idea here is to include as many input variables as possible that might 
affect the student's ultimate choice of a major field of study or career. Note that if any such 
variable is also related to the student's choice of an institution or program within that institution, it 
represents a potential source of bias in trying to estimate the effects of different environmental 
experiences on the student's choices. The most obvious sources of bias, of course, are the 
student's initial (1985) choice of a career and a major field of study. However, to control as much 
input bias as possible, we added another 140 input variable covering such diverse factors as the 
student's socioeconomic background, race/ethnicity aspirations, interests, high school activities 
and achievements, and values and attitudes. While this is a very large set of input or control 
variables, the consequent loss of degrees of freedom is a minor problem, given the very large 
sample size (see below). 

Environmental Variables 

Environmental measures included both institutional -level and student -level measures. 
Institutional-level measures included measures of the student's peer group (35 measures), faculty 
(34 measures), curriculum and general education program (15 measures), and institutional 
structural characteristics (16 measures). Individual level measures included the student's place of 
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residence, work, and financial aid as determined at the point of entry to college (19 measures). For 
a complete description of each of these measures see Astin (1991). 

The 34 measures of the institution's faculty were scored in two different ways: for all faculty 
at the institution and again for SME faculty only. The latter option resulted in some loss of students 
and institutions, since there were not sufficient SME faculty at some of the smaller colleges to 
provide reliable estimates of faculty characteristics on an institutional level, given the large number 
of independent vaiiables, a very high confidence level for entry of variables into the regression 
(p<.0001) was used to minimize Type I errors. 

Intermediate Outcomes 

Intermediate outcomes included 57 measures of the student's involvement with various 
aspects of the undergraduate experience. These measures are primarily indicative of the quantity 
and quality of student involvement with academic work (22 measures), faculty (6 measures), the 
student peer group (14 measures), and other college experiences (15 measures). 

Results 

Before discussing the specific results for each of the 15 outcome measures, it is important to 
realize just what is being assessed by each of these measures. Each measure is a dummy variable, 
meaning simply that the outcome measures can assume only one of two values for any given 
student: either the student opts for the SME career (or SME major) or the student does not. The 
basic idea of the I-E-O analysis is to see if it is possible to explain why some students do and others 
do not opt for SME choices on the 1989-90 follow-up survey. There are basically two ways in 
which students can end up pursuing an SME career or major: to choose such a major or career as 
an entering freshman in 1985 and to maintain that choice throughout the undergraduate years (the 
"persisters"), or to start college with some other choice and to abandon that choice in favor of an 
SME choice by the time of the 1989-90 follow-up (the *'recruits"). By combining both of these 
populations into a single analysis we are, in effect, assuming that the input and environmental 



factors that affect persisters and recruits are similar. (Analyses of possible differences between 
persisters and recruits will be deferred until the next chapter.) 

Majors 

Biological Science 

As would be expected, by far the most powerful predictor of choosing a final major in 
biological science is the freshman choice of a biological major (R= .46). Thirteen other input 
characteristics add significantly to the prediction of a final major in biological science, over and 
above the effects of the freshman choice of biological science. The weights assigned to these input 
characteristics are quite small, as suggested by the fact that their addition to the regression raises 
the multiple R to only .48. Students' chances of ending up with a biological science major are 
increased if they have good grades in high school, took many biological science courses in high 
school, have high scores on the SAT Math test, are strongly oriented toward sciences, and aspire to 
one of the following careers: Research Scientist, Scientist-Practitioner, or Farmer/Forester. 
Students' chances of ending up with a biological science major are reduced if they major initially in 
psychology or aspire either to write original works or to have administrative responsibility for the 
work of others. 

Only two environmental variables add significantly to the prediction after input variables are 
controlled, raising the multiple R only to .49. One of these is having financial aid based on 
academic merit. This finding raises the interesting possibility that more students could be induced 
to major in science if funds could be made available based upon their academic merit. The other 
environmental characteristic was a peer group measure: the percent of peers majoring in biological 
science. In effect, this finding indicates that, the more peers there are who are majoring in 
biological science, the greater the chance that any individual student will end up pursuing a major 
in biological science. Clearly, this peer group effect could work in several different ways. Having 
a lot of peers around who are majoring in biolo'gical science may provide a kind of deterrent for 
students who are contemplating leaving biology for some other field. At the same time, having a 
lot of peers majoring in biological science could provide a kind of magnet attracting students out of 



other majors. In this connection, it is interesting to note that the freshman career choice of 
Scientist-Practitioner produced one of the largest simple correlations (r=^ 31) with a final choice of 
a biological science major.' Since the Scientist-Practitioner category comprises primarily 
premedical students, a campus with a high proportion of biological science majors would also tend 
to have a large proportion of students aspiring to careers in medicine. These common curricular 
experiences, coupled with the students' shared career interests, may tend to create a strong peer 
group which helps to sustain students' aspirations for a medical career. 

A total of 12 intermediate outcome measures add significantly to the regression equation, 
raising the multiple R to .55. Two of these measures — the number of science courses taken (large 
positive weight) and the number of history courses taken (smaller negative weight) — may well be 
artifacts. That is, students would be more likely to end up taking many science courses and few 
history courses because they remain in a biological science major or switch to biology from some 
other major. In other words, these correlates may well be consequences , rather than causes of, 
students' decision to pursue a biological science major. A similar interpretation could be advanced 
to explain the presence of several other intermediate outcome variables in the regression equation: 
hours spent attending classes or labs (positive weight) and having class papers critiqued by 
instructors and taking writing skills courses (negative weights). Nevenheless, there are several 
other intermediate outcome variables which provide potentially important clues about how choice 
of a biological science major might be influenced. For example, working on a professor's research 
project, assisting faculty in teaching a course, and enrolling in an honor's program all have positive 
weights in the regression. The possibility that one or more of these experiences might well 
enhance the student's interest in majoring in biological science is intriguing, in part because these 
are all variables that can be directly manipulated by faculty. One completely unexpected finding 
was the positive weight for "took an essay exam." Clearly this is not an artifact, since one would 
normally expect biological science majors to take fewer essay exams than majors in nonscience 
fields. The possibility that taking such an exam might generate more feedback from faculty does 
not appear to be an appropriate explanation, since having class papers critiqued by instructors 



actually had a negative weight in the regression equation. Clearly, the positive weight for taking 
essay exams provides interesting material for future research. 

Since the percentage of students majoring in science turned out to have significant effects on 
choosing both science majors and science careers (see below), we became interested in the 
possibility that these effects might indeed be nonlinear. That is, we speculated about the possibility 
that the percent of students majoring in various fields might not begin to affect the individual 
student's decision making until these fields reached a kind of ''critical mass." To explore these 
possibilities, we added an additional block of variables at the very end of each regression on a 
purely exploratory basis. These additional variables were formed by dividing the percentages of 
students majoring in various science fields into categories (0%, 1-5%, 6-10%, and so forth). The 
categories were determined by first inspecting the distribution of each variable. Each category was 
subsequently ''scored" as a separate dummy variable. Each dummy variable, in other words, 
represents a particular range of percentages of students majoring in various undergraduate fields. 
Somewhat surprisingly, in the biological science major regression, two of these dummy 
variables — both measures of the percent of students majoring in physical sciences — were found to 
have n^g?\tive weights: 5-8 percent of undergraduates majoring in physical science and 9-16 
percent of undergraduate majoring in physical science. The presence of these two variables in the 
regression equation (following the control of all other input, environmental, and intermediate 
outcome variables) suggests a nonlinear effect on choosing biology of the percent of peers 
majoring :n physical science. Basically what this suggests is that, if there are substantial numbers 
of peers majoring in physical science, the individual student's chances of ending up with a 
biological science major are reduced. What may well be happening here is a kind of competition 
between science fields, where those campuses with very large (and probably strong) physical 
science programs lure certain students away from biological science into physical science. As we 
shall see, similar "competitions" involving other SME fields are suggested in later regressions. 



4-8 

'erlc 



Physical Science 

The simple correlation between the 1985 and 1989 choices of a physical science major is only 
37. Thirteen other student input characteristics add significantly to the regression, raising the 
multiple R to .42. Input factors that increase students' chances of pursuing a physical science 
major include a high score on the SAT Math, being strongly oriented toward science, having a high 
self-rating on mathematical ability, wanting to make a theoretical contribution to science, having 
high intellectual self-esteem, aspiring to a scientific research career, being African American, and 
— somewhat surprisingly — pursuing a career in secondary education. This last variable raises the 
interesting possibility that an initial choice of a physical science major will be reinforr'^d if the 
student intends to become a high school science teacher. This finding raises an interesting 
question: Could it be that science majors mil be more inclined to remain in science if they can 
associate their study of science with a specific career objective? Such a possibility is certainly 
consistent with the finding noted in the preceding regression that aspiring to a Scientist-Practitioner 
career adds to the student's chances of ending up in a biological science major. 

Entering student chai'acteristics that reduce the student's chances of ending up with a physical 
science major include a high score on status striving, an interest in writing original works, and a 
high self-rating on popularity. 

Five environmental factors add significantly to the regression equation after the effects of 
input characteristics are controlled. Most notable among these is the percent of peers majoring in 
physical sciences, which produces the single strongest environmental effect on choosing a physical 
science major. Having a grant from the college also adds to the student's chances of ending up 
with a physical science major. Another positive environmental factor of considerable potential 
significance is the "Student Orientation'* of the faculty: the more student oriented the faculty, the 
more likely the student is to end up with a physical science major. Pursuing a physical science 
major is also positively affected by the percent of faculty who are in some field of science, whereas 
the peer environment factor, outside work, has a negative effect. 



A number of intermediate outcome variables also add significantly to the regression, although 
four of these — the number of math courses and science courses taken (positive effects) and the 
number of writing skills courses and history courses taken (negative effects) — are in all likelihood 
artifacts. Nevertheless, several of the same intermediate outcome measures that are positively 
related to choice of a biological science major also enter the regression for physical science major: 
assisted facuhy in teaching a course, working on a professor's research project, and participating 
in an honor's program. Positive effects are also associated with tutoring other students. This last 
variables raises the interesting possibility that a student's interest in science can be reinforced if that 
student is also afforded an opportunity to teach it to other students. (This same interpretation 
would be consistent with the positive effect, noted above, of assisting faculty in teaching a course.) 
Two intermediate outcome measures have negative effects on choosing a major in physical science: 
participating in group projects for a class and taking multiple choice tests. The meaning of these 
findings is not clear. 

Natural Science 

This outcome measure was created simply by determining whether the student ended up with 
a final major field in eithgr biological of physical science. As would be expected, the independent 
variables that enter the regression equation represent an amulgamadon of the variables that predict 
the preceding two outcome measures. However, the fact that the combined freshman pretest 
measure (Natural Science) produces a lower simple correlation with its posttest (r=.44) than does 
the biological science freshman choice with its posttest (r=.46) suggests that the fit of this 
panicular dependent variable on the independent variables may not be as precise. On the other 
hand, the fact that the final multiple con'clanon (R=.60) is larger than the final multiple correlations 
for either the biological or physical science outcomes (.56 and .49, respectively) suggests that the 
fit of this outcome measure on the other independent variables may actually be somewhat better. 
The principal differences in the variables entering the regression for the combined natural science 
major is in the environment. Two peer group measures carried significant weights: The Scientific 
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Orientation of the peer group and the percent majoring in biological science. While tie Student 
Orientation of the faculty did not enter the regression, two apparent proxy variables did enter with 
positive weights: the hours per week spent by faculty in the teaching and advising, and the 
percentage of education and general revenue spent on student services. The final environmental 
variable is having financial aid based on academic merit (positive effect). Once again, these 
findings underscore the importance of the peer group, of having a Student-Oriented faculty, and 
having financial aid based on merit. 

Engineering ^ 

Engineering produces the largest pretest-posttest coirelation of all majors over the four-year 
interval (r=.54). Twelve additional input variables raise the multiple correlation to .f 7, The two 
other input variables that carry the largest positive weights are aspiring to a career as an engineer 
and the SAT math score. Other predictors thai increase students' chances of having a final major in 
Engineering include having a father who is an engineer, a high self-rating on mathematical ability, 
having a strong scientific orientation, high school grades, being Asian-American, and having a 
high score on status stinving. Two input variables carry significant negative weights: Having a 
low level of academic and career commitment and majoring in biological science. Apparently, 
freshmen planning to major in biological science are less likely than other non-enginet^ring majors 
to switch into engineering during the undergraduate years. The reasons for thi:; somewhat 
unexpected finding are not clear. 

The student's decision to major in engineering is influenced by both peers and faculty. As is 
the case with biological science majors, students are more likely to end up majoring in engineering 
if a high percentage of their peers are majoring in engineering. The percent majoring in 
mathematics or statistics also carries a positive weight. An interesting phenomenon occurs with 
another peer measure, the percent of students majoring in science-related fields (natural science 
plus engineering). While this peer measure has a substantial positive simple correlation with 
choosing a final major in engineering (r=,32), this correlation disappears when input variables are 
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controlled and becomes significantly ne gative when the percentages of students majoring in 
engineering and in mathematics are controlled. Since ail that remains of "science-related'* fields 
after engineering and math are removed is natural science, these results suggest that the student's 
chances of ending up with a major in engineering are reduced when there is a large number of 
peers who are majoring in the natural sciences. This finding, which is similar to the result obtained 
with choosing a career in engineering (see below), indicates that having a substantial natural 
science program on the campus attracts some students away from engineering. In other words, 
there appears to be a competition between engineering and the natural sciences when it comes to 
students' choices of majors. 

The percent of peers majoring in engineering proves to have a non-linear effect on choosing a 
major in engineering, given that one of the dummy variables (having more than 28 percent of the 
student body majoring in engineering) adds significantly to the regression equation after all other 
variables have been controlled. Two things could be happening here. First, the peer pressure to 
remain in engineering (or to swi^-h into engineering from some other field) might be especially 
intense in those institutions where a very large percent of the student body majors in engineering. 
It may well be that the engineering students are more segregated from other students in such 
institutions, perhaps holding most of their classes in separate buildings and possibly even having 
separate residential facilities. Second, as the percent of students majoring in engineering increases 
beyond a certain point, there may simply be many fewer major field options available for those 
engineering students who might be considering switching to some other field. 

Two measures of the faculty environment — the percent in science fields and the perceived 
institutional emphasis on resource acquisition and the enhancement of reputation — have significant 
positive effects on choosing a major in engineering. The second of these variables is of pailicular 
interest, given that the input variable mentioned earlier, status striving, also has a positive effect. 
Apparently, an environment where both the students and the faculty are concerned with status is 
conducive to the development of an interest in majoring in engineering. Twj faculty measures 
have negative effects: the degree of perceived stress among faculty colleagues and the number of 
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hours per week spent teaching and advising students. The latter of these two measures is of 
special significance, given that this same measure has a positive effect on the student's interest in 
majoring in some field of physical science. Why should the faculty's involvement in teaching and 
advising students encourage students to major in physical science but discourage them from 
majoring in engineering? One possibility is that this measure reflects substantial differences 
between the natural sciences and engineering faculty in the approaches they take to teaching and 
mentoring students. 

Although the size of the institution has a positive simple correlation with choosing a career in 
engineering (in effect, this means simply that large institutions tend to enroll a higher percentage of 
engineering majors than small institutions do), iastitutional size proves to have a negative effect on 
choosing an engineering major once other input: and environmental variables are controlled. One 
possible interpretation of this finding is that there are many more options for engineering majors to 
switch into at a large rather than at a small institu tion. 

Most of the involvement measures that add significantiy to the prediction of a final major in 
engineering appear to be artifacts. Thus, students whose final major is engineering are more likely 
to take a lot of science and math courses, to put in many hours studying and doing homework, and 
to work on group projects for classes. They are less likely to take essay exams and to take courses 
in history, writing, or foreign language. One other involvement measure of potential significance, 
shows a negative effect: hours per week spent working for pay. While it could be argued that 
engineering students simply have less time to spare for outside work, it might also be the case tiiat 
the time pressures involved in having an outside job may force some students to abandon the very 
demanding regimen of an engineering major for a less time consuming major. This is clearly a 
finding with possible policy significance tiiat merits further investigation. 

The special problems associated with many engineerings programs are highlighted in a recent 
comprehensive analysis of this same data base (Astin, 1993). Majoring in engineering has 
negative effects on students' satisfaction with faculty, quality of instruction, student life, and the 
overall college environment. It also has negative effects on a variety of academic outcomes: 

4-13 



undergraduate GPA, completion of the bachelor's degree, graduating with honors, aspirations for 
graduate study, enrollment in graduate school, and self-reported growth in foreign language 
skills, writing skills, listening skills, and cultural awareness. While majoring in engineering has 
positive effects on the GRE quantitative test and on self-reported growth in analytical and problem- 
solving skills and in job-related skills, it has negative effects on the NTE General Knowledge Test. 
Majoring in engineering also has negative effects on a number of affective outcomes, including 
student commitment to promoting racial understanding. 

In short, while majoring in engineering enhance a student*s quantitative and analytical 
skills, it produces a number of negative effects on other kinds of cognitive outcomes and on 
satisfaction with most aspects of the college experience. Clearly, it would appear that some of the 
problems that engineering programs have in retaining students may be associated with these 
negative outcomes. Although we cannot be sure what the key factors are that discourage students 
from persisting in engineering, their dissatisfaction with faculty and with their quality of 
instruction no doubt play some part. 

Science Major 1 (Natural Science plus Engineering) 

This conglomerate of major field choices corresporu's most closely to what lias come to be 
known as "SME.'' Of all the outcomes, it produces the largest final multiple correlation (R=.67).2 
Significant input predictors represent a combination of the input predictors summarized for the 
previous two outcome measures. Positive environmental factors include two peer measures: 
Scientific Orientation of the peer group and the percent of peers majoring in science-related fields. 
Positive faculty variables include the percent of faculty in science-related fields and the Student 
Orientation of the faculty. Having merit based aid is also a positive factor, while attending a public 
university proves to have a negative impact on this outcome. 



^This may well result from the larger "base rate'' in this particular dummy variable (i.e., the split is 
closer to .50), which makes it easier to predict from more continuous variables. 



r ® 

Ierlc 



4-14 

72 



Given that some of the more interesting findings from the separate engineering and science 
regressions have been obscured in this combined regression, it would appear that a lot of 
potentially important information is lost when engineering is combined with the sciences. 

Science Major 2 (Science Major 1 plus Psychology and Social Science) 

This largest "SME" category produces a substantially poorer fit (R=.55) then does the 
previous outcome measure (R::=.67). This fact, togetiier witii the finding that the previous outcome 
measure confounds certain potentially important environmental effects that are revealed in the 
separate natural science and engineering regressions, led to a decision not to repon the detailed 
findings for this combined category. Rather, to conserve space we shall limit further discussion to 
the results for separate analyses of psychology and social science (below). 

Psychology 

This outcome measure produces the poorest fit of all, with a simple pretest-posttest 
correlation of only .33 and a final multiple R of .40. Input variables adding significantly to the 
prediction of a final major field choice in psychology (following control of the freshman choice of 
psychology) include being female, planning on post-graduate education at the time of freshman 
entry, aspiring to a career as a scientist/practitioner, being undecided about the freshman major, 
and expecting to change tiie freshman major. These latter two predictors suggest that psychology 
recruits a large number of its majors from freshmen who are either undecided or uncertain about 
their major field choice when they enter college. Two faculty measures appear to encourage the 
choice of the psychology major: The Humanities Orientation of the faculty and Faculty's Time 
Stress. Interestingly enough, the use of multiple choice tests by faculty appears to have a negative 
impact on choosing a career in psychology. Given the heavy reliance of many psychologists on 
this testing methodology, it is both interesting and ironic that the frequent use of multiple choice 
tests seems lO discourage students from pursuing careers in psychology. 

As is the case with natural science and engineering majors, many of the student involvement 
or intermediate outcome measures that add to the prediction of a final major in psychology appear 
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to be artifacts. For example, positive weights are associated with number of science courses taken, 
working on an independent research project, taking multiple choice exams, and working on a 
professor's research project (these two last measures no doubt reflect the tendency of psychology 
professors to rely on multiple choice tests and to use their students as subjects in their own 
research). Other involvement measures showing positive weights include enrolling in women's 
studies courses, receiving personal/psychological counseling, and participating in the volunteer 
work. Negative involvement variables include number of math/numerical courses taken, number 
of history courses taken, working on a group project for a class, tutoring other students, and 
participating in intramural sports. 

Social Science 

The simple correlation between freshman and follow-up choice of a social science major is 
.33; the final multiple R is .45. Input measures that add positively to the prediction of a final major 
in social science include the following: SAT Verbal score, interest in influencing the political 
structure or in being an expert in finance or commerce, planning a high level degree, being Jewish, 
having high socioeconomic status, being undecided about both career and major, and expecting to 
change the freshman major field choice. Negative factors include interest in creating artistic works, 
freshman choice of an engineering major, and commitment to making a theoretical contribution to 
science. That this last input measure carries a negative weight is further evidence supporting the 
argument that social sciences should not be combined with natural science and engineering. 

Environmental factors having a positive effect on choosing a final major in social science 
include three peer measures: Peer Socioeconomic Status, peer Intellectual Self-esteem, and tiie 
percent of peers majoring in social science. Students' chances of ending up with a final choice in 
social science also increases if the student attends college far from home. One faculty measure has 
a positive effect on choosing a major in social science: The Humanities Orientation. Negative 
faculty measures include the reliance on multiple choice exams and a positive faculty attitude 
toward the general educational program. Once again, we find evidence that heavy reliance on 
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multiple choice testing discourages students from choosing a social science major. However, the 
result concerning the negative effect of faculty attitudes toward the general education program is 
puzzling. 

Most of the involvement measures having significant weights in the final regression equation 
appear to be artifacts: The largest positive weights are associated with taking essay exams, number 
of history courses taken, enrolling in ethnic study courses, and enrolling in interdisciplinary 
courses. Negative weights are associated with number of science courses taken, giving class 
presentations, hours spent attending classes or labs, and taking multiple choice exams. Positive 
weights are also associated with discussing racial/ethnic issues and with hours per week spent 
partying. Other negative weights include hours per week spent on hobbies and hours per week 
spent watching television. 

Career Choice 

Given that many potentially important results are likely to be lost when engineering is 
combined with natural science, or when social sciences are combined with natural science and 
engineering, we will limit our discussion here to three career outcomes: Engineer, Research 
Scientist (scientist/college teacher), and Scientist-Practitioner. These are all non -overlapping 
categories that account for all of the career choice categories discussed In the preceding chapter, 
with a single exception of those categories that include college teachers from psychology or the 
social sciences (less than 1 percent of the sample). 

Research Scientist 

The pretest-postlest correlation involving this career outcome is quite small (r=.28). Other 
input variables which add to the prediction of a final choice of a Research Scientist career include 
interest in making a theoretical contribution to $icience, SAT math score, choosing a freshman major 
in natural science, having a father who is a research scientist, and having a mother who is a 
research scientist. Other positive input predictors include giving "preparation for graduate school" 
as a reason for attending college, commitment to becoming an authority in one's field, interest in 
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obtaining recognition from colleagues, interest in becoming involved in programs to clean up the 
environment, and being undecided about one's career. Again, this last predictor suggests that the 
career of Research Scientist recruits a number of initially undecided people during the 
undergraduate years. Only two input variables enter the regression with negative weights: Social 
Activism and Status Striving. Since obtaining recognition from colleagues and becoming an 
authority are part of the Status Striver measure, why should they have positive weights while the 
Status Striver score has a negative weight? In all likelihood, this seemingly contradictory result 
occurs because the other components of Status Striving-interest in business and wanting to be 
very well off financially — are no doubt negative predictors of choosing a career as a research 
I scientist. A similar interpretation would account for the fact that Social Activism predicts 

negatively, but that one component of Social Activism — interest in becoming involved in cleaning 
^ up the environment-has a positive effect. Thus, it would appear that, while Social Activists in 

general tend not to become Research Scientists, interest in environmental issues as such (a 
I component of Social Activism) tends to be a positive factor in choosing a career in research. 

^ Only two environmental variables appear to have significant effects on choosing a career as a 

* research scientist: having a grant from the college and the use of written evaluations. The first of 

I these two measures has already been observed in regressions for majoring in natural science. The 

second measure raises some interesting possibilities for speculation. In another large scale study 
J' using this same data base (Astin, 1993), the use of written evaluations had a positive effect on 

careers both in research and in college teaching (both components of the current measure). 
I Although only 4% of the student sample used in this analysis attended colleges where written 

I evaluations of student performance are used, this pedagogical approach appears to offer some 

promise as a technique for recruiting more students into science careers. In all likelihood, the 
I effect is related to the fact that, in order to write a coherent student evaluation, a professor 

ordinarily needs to become closely acquainied with the student's work. Thus, the use of written 
I evaluations may create stronger bonds between the professor and the student because (a) students 

I perceive their professors as taking a personal interest in their academic development and (b) 
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professors get to know the students better. As a consequence, teachers may come to be perceived 
as positive role models that the student subsequently emulates by deciding to pursue a career either 
in science or in college teaching. 

As was the case with major field choices, the career choice of Research Scientist is 
substantially correlated with a number of intermediate outcomes or involvement measures that 
appear to be primarily artifacts. There are, nevertheless, some interesting involvement measures 
that might indeed represent possible ways of increasing student's interest in science careers. Thus, 
we find positive partial correlations with talking with faculty outside of class, assisting faculty in 
teaching a course, v/orking on an independent research project, and working on a professor's 
research projects. While it is possible to argue that some or all of these variables are outcopies of 
choosing a science career rather than causes of that choice, the possibility remains that some of 
these experiences may indeed reinforce the student's interest in science. 

Engineering 

The regression analysis for choosing a career in engineering produces results that are very 
similar to the results obtained in the analysis of engineering majors. The simple pretest-posttest 
correlation involving this choice is .49; the fanal multiple R is .56. Other input variables that add 
significandy to the prediction of a career choice in engineering include the student's SAT math 
score, self-rating on mathematical ability. Scientific Orientation, being a male, having a father who 
is an engineer, high school grades, and choosing a freshman major either in engineering or in some 
vocational/technical field. Students are also more likely to end up choosing a career in engineering 
if they give "parent's desires" as an important reason for their decision to go to college. Negative 
input predictors include giving "to become a more cultured person" as a reason for attending 
college and choosing an initial major in biological science. 

A number of peer factors turn out to have positive effects on choice of an engineering career. 
By far the strongest factor is the percent of peers majoring in engineering. The percent majoring in 
math/statistics also has a small positive weight. However, the percent of peers majoring in 
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physical science proves to have a negative effect on choosing an engineering career, a finding 
which, once again, reinforces the earlier interpretation that there is in certain institutions 
competition for students between engineering and the physical sciences. Both the percent of 
students majoring in physical sciences and the percent majoring in engineering also have non-linear 
effects. Thus, the dummy variables representing the highest categories of these measures (over 
16% majoring in physical science and over 28% majoring in engineering) both contribute 
significantiy to the regression after all other variables had been controlled. Again, it would appear 
that the effects of these two peer measures depend to a certain extent on reaching a "critical mass*' 
in terms of students in either physical sciences or engineering. 

Three other environmental variables produce negative effects on choosing a career in 
engineering: offering women *s or gender studies courses, having a student body comprising more 
than 80% men, and institutional size. These last two environmental variables have positive simple 
correlations, but the coefficients become negative after other input and environmental variables are 
controlled. Why students should be less likely to end up pursuing engineering careers when they 
attend institutions with a very high percentage of men is not immediately clear. One possibility is 
that this is an artifact created by the presence of several military academies in our sample. All of 
these institutions enroll more than 80% men, and very high percentages of their students also major 
in engineering. However, relatively few graduates of military academies plan careers as engineers. 
Thus, even though many of their undergraduates major in engineering, most are probably not 
pursuing careers as engineers. Rather, they are most likely planning careers either in the military 
or, once they complete their obligatory nrulitary service, in some civilian occupations other than 
engineering. This interpretation is consistent with the finding that having more than 80 percent 
men did not affect choice of an engineering major. 

Among the several involvement variables entering the regression, all appear to be artifacts 
with one possible exception: the positive effect of hours per week spent studying or doing 
homework. 
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Scientist-Practitioner 

The pretest-posttest conelation involving the Science-Practitioner career is .42. The final 
multiple R is .51. Other entering characteristics which are positively related in choosing a career as 
a Scientist-Practitioner include high school grades, SAT math score, highest degree aspired to, 
choosing a freshman major in biological science, and having a father who is a doctor. Input 
variables with negative weights include. being white and choosing a freshman major in either 
business or social science. 

Only two environmental variables add significandy to the prediction of this career choice, and 
both have positive weights: positive faculty attitudes about the general education program and the 
percent of Jewish students in the smdent body. This latter measure may well represent a proxy for 
the percent of students pursuing careers in medicine (Astin, 1993). 

As has been the case with other major and career outcomes, most of the involvement or 
intermediate outcome measures can be explained as artifacts of the student's final choice. The only 
possible exceptions are the positive weights associated with the hours per week spent in volunteer 
work and working on a professor's research project. It is of panicular interest that the student's 
undergraduate CPA also carries a significant positive weight in the final regression. This effect 
may well refiect the heavy weight given to the applicant's undergraduate grades in the admissions 
policies of most medical/dental/veterinarian schools. It may well be that those students who get 
relatively poor undergraduate CPAs subsequendy abandon plans to pursue careers in these highly 
selective fields. 

Summary and Discussion 
The regression results reported in this chapter will be discussed separately under two major 
headings: input factors and environmental factors. 

Input Factors 

One of the most consistent and potentially important patterns of input effects concerns 
measures of student achievement and ability. Table 4.1 summarizes the effects of three such 
measures: SAT Math, SAT Verbal, and high school grade point average (GPA). As it turns out, the 
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student's score on the SAT Mathematics test is a significant predictor of every SME career choice or 
major field choice except the social science major (in this instance, the SAT Verbal carries a 
significant predictive weight). The final Beta coefficients shown in Table 4. 1 are substantially 
smaller than the simple correlations, primarily because the freshman career and major field choices 
have also been controlled. In other words, the ability and achievement variables shown in 
Table 4.1 have both direct and indirect effects on students' career and major field choices. The 
direct effects are shown under the ''Beta'* columns, which represent the residual effect of the ability 



Table 4.1 

The Effects of Academic Ability on Choice of Science Majors or Careers During 
The College Years 



Final Choice 



SAT 
Math 



Beta 



SAT 
Verbal 
Beta* 



High School 

GPA 
r Beta* 



Major 

Biological Science .10 .04 

Physical Science .16 .05 

Engineering .22 .08 

Science & Engineering I .30 .09 
Social Science 

Career 

Engmeer .17 .03 

Research Scientist .12 .06 

Scientist/Practitioner .09 .04 



.15 .08 



.13 

.13 

.23 



.11 



.11 



.06 

.04 
.08 



.04 
.05 



*After freshman choice and after input and environmental variables are controlled. 
Note : All coefficients are statistically significant (p<.0001) 



or achievement measure after the effects of all other independent variables (including freshman 
choices) have been controlled. In path analytical terms, the simple correlations are larger in part 
because ability also affects the final career and major field choices indirectly through its effects on 
the ft*eshman career and major field choices. Thus, most of the slirinkage that occurs between the 
simple correlation and final Beta occurs when the freshman career and major field choices are 
controlled. Another implication of these results is that ability and achievement continue to affect 
students' decisions about studying science and pursuing a science career for sometime ^ftgr they 
leave high school. 
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These direct and indirect effects of ability and achievement on the student's interests in 
studying science in college and in pursuing a scientific career after college have important 
implications for future science educaaon policy. For one thing, they suggest that the number of 
students pursuing science majors and careers at the point of college enu-y at the completion of 
college could be increased if the overall level of mathematical competency in the high school 
population could also be increased. The independent positive effects of the student's high school 
grades suggest that these numbers could also be increased if the overall level of academic 
achievement of students could be increased at the secondary level. 

Another consistent pattern of input effects concerns the occupations of students' parents. 
(Table 4.2). As it turns out, all three career choices for which regression results are reported in 



Table 4.2 

^Occupational Inheritance'' in the Choice of a Science Career 

Student Career Parental Career Simple r Final Beta 

Engineer Father: Engineer .09 .03 

Research Scientist Father: Research Scientist .06 .03 

Mother: Research Scientist .07 .05 

Scientist-Practitioner Father: Physician .12 ,06 



Note: All coefficients are statistically significant (p.<0001). 



this chapter — engineer, scientist, scientist-practitioner— are positively influenced by having one or 
both parents in the same career (by "same" we refer to the fact that the scientist-practitioner 
category comprises primarily students pursuing careers as physicians). 

When it comes to the student's race and socioeconomic status, there are only a few scattered 
findings. Being Asian contributes positively to choosing a final major in engineering, whereas 
being white is a negative predictor of choosing a career as a scientist-practitioner. Socioeconomic 
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status is a positive predictor of choosing a major in social science and a negative predictor of 
choosing a career as an engineer. Otherwise, race and socioeconomic status do not contribute to 
the prediction of any career or major field choices. 

The student's sex turns out to be a significant predictor of only three outcomes: psychology 
major (being a woman is a positive predictor), and engineering major and career (being a man is a 
positive predictor of both). In short, while psychology enjoys a net gain in the proportion of 
women majors during undergraduate years, engineering experiences a net loss. Since the sex 
variable maintains a significant Beta throughout these three regressions, these sex effects cannot be 
entirely attributable to other variables such as ability, achievement, freshman choices, 
socioeconomic status, or race. 

Environmental Factors 

The clearest and most consistent pattern of environmental effects on student choice outcomes 
is associated with the concentration of peers in various fields of study. Basically, the greater the 
proponion of peers majoring in a particular SME field, the greater the likelihood that any given 
student will end up choosing a career in that same field. Table 4.3 shows the results for the four 
principal categories of majors: biological science, physical science, engineering, and social 
science. The percentage of students majoring in engineering also has a positive effect on the 
student's choice of an engineering career. For at least three of these outcomes— physical science 
major, engineering major, and engineering career— the effect is nonlinear, with the curve 
accelerating at the higher end of the distribution of relevant majors. 

These environmental effects are similar in character to a wide range of peer group effects on 
other outcomes identified in a recent study using the same data base (Astin, 199.3). Basicall the 
general principal to be derived from these empirical findings can be stated rather simply: during the 
ypdergrsduate yg ar;?, indiv i dua l stude n ts tend to hec^ome more like their p eers. This finding 
suggests a very practical question that needs further exploration: who, in fact, are any given 
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Table 4.3 

Effects of Peer Interests on Student's Final Cfioice of Major 



(Outcome) 


(Environment) 




Beta 


oiuaeni s 


Percent of Peers 




after 


Final Maior 


Maiorine in 


r 


Input^ Final^ 


Biological Science 


Biological Science 


.12 


.04 .04 


Physical Science 


Physical Science 


.14 


.09 .08 


Engineering 


Engineering 


34 


.13 .17 


Social Science 


Social Science 


.25 


.15 .12 



^After initial choice of major, career choice, and other entering freshman characteristics have been controlled. 
After entering freshman characierisiics and all other environmental variables have been controlled. 



Note: All coefficients are statistically significant (p<.0001) 



student's "peers"? In these analyses this question has been answered somewhat simplistically: ''all 
H other members of the student's entering freshman class/' However, the fact is that each student, to 

a certain extent, selects his or her own associates and peers within any new class of entering 
H students. In other words, students do not associate at random with fellow students. Indeed, the 

non-linear effects of some of these peer measures suggests that, as the number or proportion of 
I peers majoring in a particular field increases, the probability that any individual student majoring in 

the same field will associate primarily or exclusively with students majoring in that field increases 
exponentially. A physics major attending a small college may affiliate primarily with nonscience 
H majors, but a physics major attending a technologically oriented university may well affiliate 

primarily with other natural science majors. 
P There rruv also be structural features of certain institutions that facilitate or encourage 

affiliation among peers in the same major. For example, in those institutions with very large 
engineering programs, tne engineering majors may be physically segregated from other students in 
H a separate "school" or large department. They may even live in similar sections of residence halls 

and socialize and study together. Under these conditions, students who are entertaining second 
H thoughts about the wisdom of majoring in engineering might be subjected io substantial peer 

pressure to remain in engineering. By contrast, an engineering major who affiliates primarily with 
■ students majoring in liberal ans fields might receive strong peer support for changing to some other 
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support for changing to some other major. One way to test these ir:erpretations would be to 
determine if the non-linear effect of ti*e percent of peers in engineering is stronger for students who 
initially choose an engineering major (persisters) than for students who initially choose some other 
major ("recruits"). Such a possibility will be explored in the next chapter, v/hen 'persisters" and 
**recruits" are studied separately. 

The fact that the concentration of students in various majors does not have the same clear-cut 
impact on the careers of Research Scientist and Scientist-Practitioner may v/ell reflect the absence 
of parallel peer group measures. That is, we did not incorporate measures such as the proportion 
of students planning to become Scientist-Practitioners or the proportion planning to become 
Research Scientists. 

The findings also suggests that thf^.re may be significant interdepartmental competition for 
majors among certain SME fields, especially between engineering and the physical sciences. Thus, 
in the analyses of both engineering majors and engineering careers, the student's choice was 
negatively affected by the percentage of peers majoring in the physical sciences. Again, these 
effects are non-linear, such that the largest effect occurs in those institutions with the highest 
percentage of peers majoring in physical sciences. Why should students be kss likely to end up 
pursuing a career in engineering if they happen to attend a college where many student peers are 
studying some field of physical science? One possible explanation concems the status differences 
that one typically encounters among the different scientific fields. Within the broad field of science 
and engineering, engineering is often regarded as having lower status because it is an "applied" or 
'^professional" field, rather than a **pure" or "academic" discipline. It may well be that, when an 
institution simultaneously operates an engineering program and a large undergraduate program in 
the physical sciences, many students are tempted to leave engineering in order to enroll in the more 
prestigious physical science fields. 

The competitive effects of the proportion of peers majoring in engineering and the proportion 
majoring in physical science is shown in Table 4.4. Among the 1,376 students in our sample who 
started college in 1985 intending to pursue a career in engineering, 36% still planned on being 
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engineers four years later. However, among freshman engineering students who enrolled in 
colleges with the highest percentage of peers majoring in the physical sciences (more than 16%), 
only 13% were still pursuing engineering careers in 1989. A similar negative (and non-linear) 
effect of the concentration of students in physical science majors was observed in the analysis of 
biological science majors. 

There seem to be several possible policy implications of these findings. First of all, it would 
appear that the numbers of students who end up pursuing particular science majors and science 
careers would be increased if SME students could be isolated from their peers in other fields. 



Table 4.4 

Effect of Peer Interests in Science and Engineering on Choice of an Engineering Career 
(N=l,370 Freshmen Intending to Become Engineers in 1985) 



Percent of Peers 
Majoring in 



Percent Pursuing Engineering Careers in 1989 Among 
Students Enrolling at Institutions Where the Percent 
of Peers Ni^joring in Physical Science Fields is 



less than 



N 



5-16 



over 16 



Total 



More than 28 


259 


46 


53 


13 


40 


17-28 


541 


42 


43 




42 


1-16 


391 


33 


36 




33 


Less than 1 


179 


17 


13 


* 


15 



* Sample size too small to compute reliable percents. 

Whether such a policy would be desirable from the larger perspective of the institution's 
educational mission or goals, or whether it would be desirable from the point of view of the 
students' overall educational experience, is beyond the scope of this discussion. Another 
implication is that the number of students pursuing engineering majors and careers could be 
increased if the engineering progi-ams could be located in institutions with relatively small physical 
science programs or somehow isolated from the physical science programs. Again, whether such 
a jwlicy would be desirable with respect to other institutional goals and objectives is questionable. 
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Another interesting pattern of environmental effects concerns student-faculty interaction and 
student-student interaction. Frequent interaction between students and faculty has a positive effect 
on all SME outcomes except engineering majors and engineering careers. The most plausible 
interpretation of these effects is in terms of role modeling: Students will be more likely to see their 
science teachers as potential role models if they frequentiy interact witii them. 

Why student-faculty interaction does not also have a positive effect on choosing a major or 
career in engineering is not immediately clear. One possibility relates to the general climate that 
students encounter in the typical engineering programs (see the earlier discussion under 
Engineering Majors). Analyses reponed in Chapter 9 indicate that engineering instructors are less 
likely to use active learning techniques. Or perhaps of greater relevance is the fact that students in 
engineering programs tend to be less satisfied with their faculty and less satisfied with the quality 
of instruction than are students in other majors. Thus, the greater interaction with faculty may not 
have the same positive effect on engineering students simply because these interactions are less 
likely to be perceived as favorable. 

Another set of findings with possible policy significance is the positive effects of 
participation in honors programs on all SME outcomes except engineering careers and majors. 
Honors programs, which also have a number of positive effects on other developmental outcomes 
(Astin, 1977; Astin, 1993), may well work through the mechanism of student "involvement." In 
other words, honors programs may elicit greater involvement from students by immersing them in 
the subject matter of their major. Honors programs may also be effective because they stimulate 
greater peer interaction within particular fields of study. 

Still another set of findings with possible poHcy significance concerns the effects of work. 
Having a part-time job on campus appears to increase the student's chances of ending up majoring 
in some field of natural science. However, off-campus employment ha:, negative effects on three 
SME outcomes: majoring in Physical Science, majoring in Engineering, and choosing a career as a 
Rese^u-ch Scientist. 
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StiU other variables that may help to strengthen the student's interest in science are 
participatijig in. professors' research projects, assisting faculty in teaching courses, participating in 
independent research projects, and tutoring other students. While the possibility remains that some 
of these activities are the result rather than the cause of the student's final decision to major in 
science or pursue a science career, it may well be worth conducting some small-scale experiments 
to determine if such activities can indeed be effective in promoting the student's interest in science. 
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CHAPTER 5 



Persistence in, Defection from, and Recruitment into Sciences and Engineering 

Chapter 4 examined the personal characteristics of students as well as their college 
experiences that resulted in their choosing to major in the sciences or in engineering and in their 
career aspirations for such fields. 

In this chapter we examine what differentiates those students who persist in scientific and 
engineering majors and careers from those who defect. We also examine what kinds of college 
experiences encourage students to shift from other areas into engineering and/or science, in other 
words, to become recruits to SME fields. We define persisters as those students who hold the 
same SME major or career aspiration at entry into college (1985) and four years later (1989). 
Students who change their major or career from an SME field to social science, psychology or a 
nonscience field between 1985 and 1989 are labeled defectors , and those who shift into an SME 
field from a non-SME choice constitute the recruits . 

Analyses were performed for three major field and three career aspirations. The majors 
include: engineering, biological sciences, and physical sciences. The careers include: engineer, 
scientist, and scientist/practitioner. (For details of specific fields included under each major 
category, see appendix B). 

Regression analyses followed the same pattern outlined in the methodology and in Chapter 4. 
For each major and each career, two sets of analyses were performed. First an analysis was done 
to differentiate persisters from defectors. A second analysis was done to identify predictors that 
differentiated recruits into the sciences from students v/ho remained in nonscience fields. 

These analyses were first run for the total sample for each major field or career categosy. 
However, separate analyses for men and women were perfontjed if gender entered the regression 
equation as a predictor of an outcome in the total sample. 

Each regression analysis is preceded by some descriptive statistics about the patterns of 
stability and change within the specific career or mnjor category. 
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PHYSICAL SCIENCE MAJORS 

Patterns of Stability and Change 

This section examines similarities and differences among physical science majors who 
persisted in, defected from, and were recruited into the physical sciences. Of the three science 
major fields (physical sciences, biological sciences, and engineering) discussed in this section of 
the reportv the physical sciences weie the least popular among entering students. While the net loss 
of physical science majors was smaller than for other science fields, there was still an **outflow" 
from majors in the physical sciences from the time that students first entered college in 1985 until 
four years later (see Table 5. 1). Women were only half as likely as men were to report an initial 
interest in majors in the physical sciences. 



Table 5.1 





N 


Percent 

1985 


1989 


Percent Change 
1985-1989 


All Students 


26,306 


6.3 


5.2 


-1.1 


Men 


10,592 


8.4 


7.1 


-1.3 


Wome. . 


15,396 


4.9 


3.8 


-1.1 



The descriptive data shown in Table 5.1 include all students for whom we had longitudinal 
data. (This "maximum" sample was also used in the descriptive analyses reported in Chapter 3.) 
Subsequent analyses of physical science majors reported belov/ use the more restricted sample, 
with no institution contributing more than one percent of the cases. For this reason, the .aggregate 
figures from these multivariate analyses may deviate slightly from the data shown in Table 5.1. 

In order to get a clearer picture of movement into and out of the physical sciences, it is 
imponant to track the movement of students who defected from a major in physical sciences as 
well as those students who were recruited into majors in the physical sciences. Nearly 56 percent 
of those students who entered ;ollege in 1985 majoring in the physical sciences changed to majors 
outside of the physical sciences sometime dunng their four years of college. Hence, it is imponant 
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to understand to which fields this science talent was lost. Table 5.2 shows the highest ranking 
major fields of study which attracted those students who left study in the physical sciences during 
college. 

Table 5.2 

Seven Top Major field Choices for Defectors from the Physical Sciences 



(N=604) 

Major field Pe rcentage 

Business 19.2 

Social Sciences 16.9 

Engineering 12.0 

Education 8.7 

History/Political Science 8 . 3 

Other Technical Fields 8. 1 

Biological Sciences 7.4 



Business fields diew the largest number of defectors from the physical sciences. Upon 
examination of the entering characteristics of students who defectexl from the physical sciences (see 
below), this finding is not surprising. These students had attributes and attitudes at the time of 
college entry which suggested that they might move in that direction. Not all of the students who 
defected from the physical sciences were lost totally from the science pipeline. Rather, their 
interests shifted to other science and science-related disciplines. Nearly 20 percent of students who 
left the physical sciences moved into the fields of engineering and biological sciences. 

The **infiow'* of students lo the physical sciences nearly equaled the **outflow" of students 
from the physical sciences. It is important that we understand from which fields students come 
who were recruited into study in the physical sciences. This may provide information for the 
short-term as to where we might look to fill the ''gaps" in the pipeline created by students who 
defect from study in the physical sciences. The highest ranking major fields which supplied 
recruits to the physical sciences are presented in Table 5.3. 
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Table 5.3 

Six Top Initial Major Field Choices for Students Recruited to Physical Sciences 



(N=:623) 

Major field Percentage 

Engineering 30.8 
Health-related fields 14.3 
Other Technical fields 1 2.0 
Undecided 11.0 
Business 8.1 
Biological Sciences 7.9 



As can be seen from the figures reported in Table 5.3, the majority of students who are 
recruited into the physical sciences come from other science and science-related fields. Also 
included in the group of recruits is a sizable percentage of students who entered college with an 
interest in and aptitude for science study, but were undecided at the time they entered college as to 
precisely what area they wanted to concentrate their studies. While the majority of students who 
defected from study in the physical sciences moved into nonscience fields, most students who 
moved into the physical sciences were recruited from other science and science-related fields. 

Given that the three most common freshman fields for recruits are all science-related 
(engineering, health, technical), it is reasonable to assume that many of the initially undecided 
students were also science-oriented, but simply undecided on a specific major. By also adding 
freshman biology majors, we end up with about 70-75% of physical science recruits coming from 
freshman choices tliat were science-related. Tliese facts underscore tlie fact that science is largely a 
one-way street during the undergraduate years, with substantial numbers of defectors and relatively 
few recruits coming from nonscience fields. 

Descriptive Characteristics of Persisters, Defectors, and Recruits 

Some clear patterns emerged from the descriptive data regarding the pre-college 
characteristics of students who began and/or ended as majors in the physical sciences. Persisters 
and recTuits boU? tended to report higher high school grades than did defectors. In addition, both 
persisters and recruits, in comparison to students who defected from the physical sciences, tended 
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to repon higher levels of confidence in their academic and mathematical abilities. Finally, defectors 
reported fewer physical science courses taken in high school than did persisters. Hence, when 
compared to those students who defected, students who were persisters or recruits in the physical 
sciences tended to show higher levels of academic achievement, higher levels of academic self- 
confidence, and better preparation in the physical sciences(see tables in Appendix C), 

The findings concerning the goals and values of students who defect from the study of the 
physical sciences help to explain why defectors often choose to move into business fields. 
Defectors from physical science study tend to place greater value on goals pertaining to money, 
status, and entrepreneurial achievement than do students who either remain interested, or develop 
an interest in the physical sciences. After exposure to study in the physical sciences, those 
students who value money and status may find that these goals are incongruent with the lifestyle 
they believe is available to them as a scientist. This may help to explain the large ^'outflow" from 
the physical sciences into business fields. 

The findingsTegarding differences in the college experiences of persisters, defectors, and 
recruits also indicate important differences. Students who defect from study in the physical 
sciences tend to work more often in part-time off-campus jobs or to work full-time while they are 
in college. Both of these experiences tend to separate these students from the college environment 
and limit the amount of exposure they have to many of the positive aspects of college attendance. 
Study in the physical sciences is extremely time intensive and demanding for students. Being 
removed from the college environment for substantial periods of time makes college even more 
difficult for science students. This is particularly true for students who must work full-time while 
they are in college. 

Students who defect from the physical sciences also tend to report lower levels of satisfaction 
with classes offered in the sciences and mathematics. They also report lower levels of satisfaction 
in their relationships with faculty. Finally, defectors from physical science lu-e less likely to report 
involvement in other important activities with faculty (i.e., assisting in teaching a class, assisting 
with research, being a guest in a professor's home). 
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Factors Involved in the Persistence ^ Defection, and Recruitment of Physical 
Science Majors 

Persisters versus Defectors in the Physical Sciences 

Persisters and defectors in the physical sciences come to college with similar educational 
aspirations. To better understand what happens to students who lose interest in the physical 
sciences, a stepwise regression analysis was performed to see what personal characteristics, 
college characteristics, and college experiences served to predict either persistence or defection in 
the study of physical science (the findings are summarized in Table 5.4). 



Table 5.4 

Physical Science Majors-Persisters versus Defectors 
(N=835) 



Variable 


r 


b 


Beia 


Background Characteristics 








Scientific Orientation 


.21 


.08 


.21 


SAT-Math 


.19 


.001 


.23 


Expect to change major field 


-.17 


-.09 


-.15 


Status Striver (personality type) 


-.14 


-.02 


-.14 


Religious preference: Catholic 


.06 


.09 


.09 


College Environments 








Grant from the college 


.15 


.07 


.07 


Institutional selectivity 


.03 


-.005 


-.14 


Nonsectarian college 


.06 


.09 


.09 


(R=.39) 








College Experiences 








Completed at least 4 years 


.10 


(.08) 


(.03) 


Had paper critiqued by instructor 


-.19 


-.10 


-.15 


Took honors or advanced courses 


.21 


.10 


.10 


Left school or transferred 


-.16 


-.13 


.-.10 


Took multiple choice exam 


-.18 


-.06 


-.10 


Full-time job 


-.10 


-.15 


-.09 


Hours per week: student clubs/organizations 


-.08 


-.02 


-.09 


Assisted faculty in teaching 


.18 


.10 


.09 


(R=.49) 









Notes: Coefficients presented for background characteristics and college environmental experiences are those listed 
after all environmental variables entered the regression equation. Coefficients for college experience variables 
arc those listed in the last equation. Coefficients in parentheses represent those which did nm remain 
significant 
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Five of the input (or student background) characteristics entered the regression equation as 
predictors of persistence or defection. The first two variables served as predictors of persistence 
and represent measures of students' interest and aptitude toward the study of science. Scientific 
orientation is a motivational measure based on students' interest in and commitment to the study of 
science. The higher a student's scientific orientation, the more likely she/he is to persist as a 
physical science major. Scores on the mathematics ponion of the Scholastic Aptitude Test (SAT) 
also predict persistence in physical sciences. This spea' ; to the crucial role that mathematical 
aptitude plays in students' success in the study of physical sciences. 

Two other input variables predict defection from the study of physical science. The first of 
these was the students' estimate of the likelihood that they would change their major field sometime 
during their college careers. This finding is not all that surprising. The second predictor of 
defection was a personality measure called "Status Striving." Status striving reflects a concern 
witii issues of money, materiali-^m, and status. As discussed eariier, persons scoring high on 
status striving perhaps came to see the lifestyle of the scientist as being incongruent with their 
personal goals. Hence, to better fulfill these personal goals, such students feel that they have to 
change to another field of study. 

A surprisingly low number of college environmental characteristics entered the equation as 
predictors of persistence. As was found in the overall regression (persisters, defectors and recruits 
combined; see Chapter 4), students who receive grants directly from the institution to help deftly 
the costs of college are more likely to persist than students who do not receive this type of financial 
aid. In addition, students who attend the more selective institutions are more likely to defect from 
study in the physical sciences than are students who anend institutions of lower selectivity. 

The thu-d and final environmental variable to enter the regression equation is a dichotomous 
variable representing nonsectarian four year colleges. Students who attend this type of institution 
are more likely than students from other institutional types (i.e., public or private universities or 
public colleges) to persist as physical science majors. 
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There are two variables among the college experiences that warrant discussion in this 
I summary of results. The first is working full-time while attending college, which is related to 

defection from physical sciences; the second is assisting a professor in teaching a class, which is 
related to persistence in the physical sciences. These findings clearly suggest that the more time a 
student can devote to school and to working with professors, the more likely that student is to 
remain in the physical sciences. 



I 
I 
I 
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Summary of Findings Regarding Persistence and Defection in the Physical Sciences 

In reviewing the findings regarding the comparison of persisters versus defectors in the 
physical sciences, we are able to develop a clearer picture of what differentiates these two groups 
I from each other. Most of these findings confirm what was found in the overall analysis of 

physical science majors (Chapter 4). Persisters tend to be more scientifically oriented in their 
I interests and motivation. In addition, they tend to have a higher aptitude for scientific study, as 

measured by their scores on the mathematics portion of the SAT. On the other hand, students who 
are more concerned with issues of money, materialism, and status will more likely defect from the 
study of physical science. As already mentioned, they may have discovered that the lifestyle of the 
scientist was incongruent with their personal values. This would also help to explain the large 
I influx of physical science defectors into the business fields. 

It is disappointing that so few variables measuring the college environment entered the 
equation as either predictors of persistence or defection. If more vmiables had entered as 
predictors, we may have been able to learn more about the relative effects of different college 
environments in this process. However, the variables that enter do tell us something. Students 
who receive aid in the form of grants from the college tend to persist more than students who 
receive other types of financial aid. In addition, students who attend nonsectarian four year private 
colleges tend to persist more than students who attend other types of institutions. 

The lone predictor of defection among the college environments is the selectivity level of 
institutions. Students from more selective institutions tend to defect more than do students from 
institutions of lower selectivity. This may have to do with the competitive nature of many of the 
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highly selective institutions. The effects of these highly competitive environments may serve to 
discourage interest in the study of physical science. This may have serious consequences for the 
quality of talent pursuing science careers, since selective institutions by definition, enroll a 
disproportionate number of the highest ability students. 

The negative effects of working off campus (especially full time work) on persistence in 
physical science has clear implications for financial aid: policies that require students to work off 
campus will probably deplete the pool of prospective science majors. 

Recruitment into the Physical Sciences 

Students who were recruited into the study of science may be the most interesting group of 
alL It is from within this group that we may be able to find a short-term solution to plug some of 
the leaks in the science pipeline. By studying students who did not begin with a major in the 
physical sciences, and comparing those who switched into the physical sciences with those who 
did not, we can begin to identify those fac '?rs which serve to encourage or discourage the 
development of interest in the study of physical sciences. This comparison was done through 
another regression analysis which compared physical science recruits to non-recruits. The 
summary of results of this regression is presented in Table 5.5. 

Non-physical science freshmen who qualify as ''Scholars" (Scholars are students who rate 
themselves highly on academic ability, intellectual self-confidence, and mathematical ability, and 
aspire to advanced degrees) and who had a strong orientation toward science are most likely to 
become physical science majors. Being scientifically oriented is also related to persistence, as is 
the next predictor of recruitment: scores on the mathematics section of the SAT. Students who 
took more high school courses in computer sciences were also more likely to be recruited into the 
physical sciences from other freshman majors. 

As would be expected, non-physical science freshmen who expect that they will change their 
career choice during college are also likely to become recruits in the physical sciences. Consistent 
with the aforementioned finding on computer science courses, freshmen who report that they used 
a personal computer while in high school are also slightly more likely than other students 
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Table 5.5 

^hysicql Science Majors-Recruits v ersus All O thers (N=l 1^398^ 



Variable 

Background Characteristics 
Scholar (personality type) 
Scientific orieniation 

Classified as more than one personality type 

SAT-Maih 

SAT-Veibal 

Years of computer science in high school 

Race: African American 

Leader (personality type) 

Religious preference: Jewish 

Status Striver (personality type) 

Personal goal: write original works 

Expect to change career choice 

Used a personal computer in high school 

Years of physical science in high school 

Years of biological science in high school 

1985 career aspiration: business 

1985 career aspiration: law 

1985 career aspiration: secondary education 

College Environments 

Financial support from parents 

Distance from home to college 

Faculty perception: student orientation 

Peers: Outside work 

Faculty: Research orientation 

Peers: Intellectual self-esteem 

Faculty perception: Diversity emphasis 

Peers: Scientific orientation 

Peers: percent majoring in physical sciences 

Peers: percent majoring in math/statistics 

Protestant college 

(R=.26) 

College Experiences 
Tutored another student 
Worked on professor's research 
Took an essay exam 
Woiiced on group project for class 
Assisted faculty in teaching 
Studied abroad 

Took a multiple choice exam 
Hours per week: student clubs/organizations 
Hours per week: using a personal computer 
Had paper critiqued by instructor 
Socialized with someone of another race 
Participated in college internship program 

(R=.30) 



Simple 



r 


b 


Beta 


.13 


.01 


.11 


.12 


.02 


,08 


-.00 


-.01 


-.03 


.11 


.00002 


,10 


.04 


-.00001 


-,07 


.06 


.01 


,03 


.03 


.02 


,03 


-.03 


-.004 


-,05 


-.03 


-.01 


-,02 


-.03 


(.00005) 


(-,01) 


-.04 


-.01 


-.04 


.02 


.01 


,03 


.07 


.007 


,03 


.07 


(.003) 
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after all environmental variables entered the regression equation. Coefficients for college experience variables 
are those listed in the last equation. Coefficients in parentheses represent those which did not remain 
significant. 




to become recruits into the physical sciences during college. Finally, African-American students 
are more likely to be recruited into the study of physical sciences than are students from other racial 
backgrounds. 

There are eight additional input variables which were significant as predictors of students 
remaining in some field other than the physical sciences. One of these is being classified as more 
than one personality type, which indicates how many different personality types (from none to 
seven) that the student resembles ("Scholar" and "Status Striver" are two of these types). Students 
who qualify for several types may have a variety of interests and abilities which make it difficult 
for them to commit to a highly specialized field such as physical science. Rather than limiting their 
studies in this way, they may prefer to leave their options open by opting for fields such as the 
social or behavioral sciences. 

Those freshmen who were classified as "Leaders" (Leaders rate themselves highly on 
leadership ability, popularity, and social self-confidence) are also less likely than nonleaders to 
become recruits to the physical sciences. Again, Leaders are probably attracted to other academic 
disciplines which provide them with more opportunities to explore their interests. In addition, if 
Leaders subsequently chose to become involved in co-curricular activities and positions of 
leadership during college, it will be difficult for them to become successful physical science 
majors, given the heavy time commitment typically involved with these majors. 

Another negative predictor of recruitment is the Verbal score on the SAT. Perhaps students 
with high verbal skills are more attracted to academic fields that afford them a better opportunity to 
use and develop these skills. This explanation would also apply to another negative predictor: the 
goal of writing original works. Surprisingly, taking many high school courses in the biological 
sciences also reduces the students' chances of becoming recruits into the physical sciences. If such 
students are attracted to scientific study, it is likely that they choose to do so in biology as opposed 
to the physical sciences. Finally, aspiring to a career in either law or business also reduces the 
freshman's odds of becoming a physical science recruit. 
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The two environmental variables that enter as predictors of recruitment provide evidence 
which supports the importance of student peer groups in the process of recruitment into the 
physical sciences: the percentages of students enrolled in the physical sciences and in mathematics 
and statistics courses are both positive predictors of recruitment into these major areas. The larger 
category of "physical sciences'' used in these analyses comprises both of these major field areas. 

One of the two variables that turn out to be negative predictors of recruitment is of particular 
concern: a strong faculty orientation toward research tends to discourage recruitment into the 
physical sciences. In other words, the more research oriented the faculty at an institution, the less 
likely it is that students will be recruited into majors in the physical sciences at that institution. 
Faculty with very strong research orientations tend to be concentrated in the very selective public 
and private universities that enroll large proportions of our ablest undergraduates. One possible 
interpretation of this effect is that faculty at these institutions are less involved with their 
undergraduate students because of their heavy involvement in research and the use of graduate 
students rather than undergraduate students as research assistants. 

The fact that attending a Protestant college also decreases the student's chances of being 
recruited into study in the physical sciences may have to do with the historic focus on the arts and 
humanities at these institutions. Such a focus may serve to deter students at these institutions from 
switching into majors in the physical sciences. 

With respect to college experiences, tutoring another student while in college increases the 
students chances of being a physical science recruit. While this finding suggests that the student's 
interest in and commitment to science study can be increased through collaborative work with other 
students, it may also be an artifact: students may be more likely to tutor other students because they 
switch into a physical science major. 

The other two variables involved student interactions with faculty. Students who worked on 
faculty research and students who assisted faculty in teaching a class were both more likely to be 
physical science recruits than were students who did not engage in either of these activities. These 
findings confirm the overall regression results reported in Chapter 4. 
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Summary of Findings Regarding Recruitment in the Physical Sciences 

Like students who persisted in the physical sciences, students who were recruited tended to 
have higher levels of academic preparation and scientific orientation. They scored higher on the 
mathematics section of the SAT and enrolled in more science-related classes while they were in high 
school. 

But perhaps the most provocative finding concerns peer group effects: The positive effects 
of the percentage of peers majoring in physical science (reported in Chapter 4) appears to work 
primarily through recruitment rather than through retention. In other words, having many peers in 
the physical sciences serves less as a mechanism for retaining physical science majors (as 
suggested in Chapter 4) than as a magnet attracting dropouts from other majors: the greater the 
concentration of students in physical sciences, the more likely it is that students in other majors 
(engineering and biology, in particular) will switch into physical science. 

A simple interpretation can be applied to the negative effect of faculty being strongly 
research-oriented: this faculty quality serves less to drive students out of tlie physical sciences than 
to discourage them from switching into the physical sciences from other fields. In all likelihood, 
the image presented by heavy faculty involvement in research (and the consequent lack of interest 
in undergraduates) is not appealing to students who might otherwise consider entering the physical 
sciences. 

Students with strong verbal and language skills tended not to be recruited into the physical 
sciences. This also held true for students with strong career aspirations in business and in the law. 
Students with interests in these areas usually follow a much different educational path than do 
students in science fields, and, as a result may have little or no exposure to the study of science 
while in college. 

The findings regarding the college experiences of students offer potentially imponant clues as 
to how to recruit more students into science. By involving more students in research with faculty 
and by providing more opportunities to participate in the education of other students, we might 
encourage more students to pursue physical science majors. 
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BIOLOGY MAJORS 

Patterns of Stability and Change 

As shown in Chapter 3, there was a trend toward loss of students majoring in biological 
sciences between the time that they first entered college in 1985 and when they were folio wed-up 
in 1989 (see Table 5.6). While the loss of biological science majors was evident for all students, 
the loss was greatest among women students. These figures indicate an "outflow** from-majors in 

the undergraduate pipeline in the biological sciences. 

<• 

Table 5.6 

Percent Choosing Biological Science Majors: 1985-1989 



Percent Percent Chang e 

N 1985 1989 1985-1989 



All Students 26,306 11.9 6.2 -5.7 
Men 10,592 12.1 6.7 -5.4 
Women 15,396 1L9 6^0 -5.9 

The descriptive data shown in Table 5.6 include all students for whom we had longitudinal 
data. (This "maximum" sample was also used in the descriptive analyses reported in Chapter 3.) 
Subsequent analyses of biological science majors reported below use the more restricted sample, 
with no institution contributing mov'^t than one percent of the cases. For this reason, the aggregate 
figures from these multivariate analyses may deviate slightly from the. data shown in Table 5.6. 

More than half of those students who entered college with an initial major choice in the 
biological sciences ended up defecting from study in biology four years after entering college. In 
the more limited sample, 1,909 entering students indicated an interest in the study of biology at the 
time that they firs, entered college. After four years, 1,097 of these students had defected to some 
other field, however, only 380 students were recruited into study in the biological sciences during 
the same time, yielding a net loss of 717 students over the four years. 

In order to better understand the patterns of change among those students who persisted, 
defected, and were recruited into study in the biological sciences, it is important to identify which 
fields tend to attract students away from biological sciences study and which fields yield a potential 
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supply of recruits into the biological sciences. Table 5.7 lists the top fields into which defectors 
reported that they had changed their majors. While 1 1 percent of those students who defected from 
study in the biological sciences shifted ^nto the physical sciences, the majority of these defectors 
were lost from study in scientific fields. 

Table 5.7 

Top Five Major Field Choices for Defectors from Biological Sciences 



(N=1909) 

Major field Percentage 

Social Sciences 28.1 

Business 12.8 

Physical Sciences 1 1 .0 

History/Political Science 9 . 8 

Education 9 J 



By tracking the original fields of study of those students who were recruited into study in 
biological sciences, we may be able to identify areas where recruiting efforts might best be directed 
to compensate for the loss of defectors from undergraduate science education. Table 5.8 shows 
those fields which supplied the highest percentages of recruits into the biological sciences. 

Table 5.8 

Five Top Initial Major Field Choices for Students Recruited to Biological Sciences 
(N=380) 

Major field Percentage 

Undecided 28.1 

Other technical fields 13.4 

Engineering 11.8 

Health Professions 11.2 

Business 10.0 



r o 
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Descriptive Characteristics of PersisterSy Defectors^ and Recruits 

White students tended to comprise the largest proportion of recruits into study in the 
biological sciences followed by Asian-American students. African-American students tended to be 
among the highest proportion of students who defected from study in biology (see Appendix C). 
These patterns are similar to those found for engineering majors (see below). 

If we can assume that a majority of initially undecided students were interested in science but 
simply undecided as to which science field they would choose as a major, then the bulk of the 
recruits to biological science come from other science fields (undecided, technical, engineering, 
health professions, etc). Again, we see the "one-way street" for science "traffic" during the college 
years. 

Students who defect from study in biology tend to have lower high school grades than do 
persisters. Compared to recruits, both persisters and defectors report higher levels of academic 
preparation in the biological sciences during high school: 66.6 and 64.0 percent, respectively, as 
compared to 56.5 percent of the recruits who report completing at least two years of study in 
biological science. At the time they enter college, both persisters and defectors have higher degree 
aspirations than do recruits. During the four years of college, persisters maintained their high 
degree aspirations, while recruits' degree aspirations rose and the degree aspirations of defectors 
decreased. 

Recruits are much more likely than either persisters or defectors to repon that they considered 
it likely that they would change both their career choice and their major choice at the time that they 
entered college. They were also less confident in their academic abilities. Recruits felt that they 
would be less likely to maintain at least a "B" average while in college than did persisters or 
defectors. 

Regarding the enrollment patterns of these three groups, both recruits and defectors report 
higher rates of transfer from the colleges that they entered as freshmen. The most important 
reasons that both groups gave for their decision to transfer include: (1) they wanted to reconsider 
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their goals and interests, (2) they had changed their career plans, and (3) they wanted a wider 
course selection. 

Factors Involved in the Persistence, Defection, and Recruitment of Students into 
Biological Science Majors- 

So that we could identify the factors that differentiated among the three groups of biological 

science students, we ran two separate regression analyses which (a) compared persisters to 

defectors and (b) compared recruits to those who maintained non-science major choices throughout 

the four years. 

Persistence versus Defection in the Biological Sciences 

The results of the regression predicting persistence versus defection in the biological sciences 
are summarized in Table 5.9. Positive predictors of persistence include the mathematics portion of 
the SAT, class rank from high school, and aspirations to be a research scientist at the time of 
college entry. Negative predictors (i.e., predictors of defection) include expecting to change 
major, having hedonistic tendencies, experiencing frequent feelings of depression prior to 
attending college, and having poor self-ratings on emotional health. 

There are several aspects of the college environment that predict persistence. The percent of 
peers majoring in biological sciences has the strongest positive effect. However, the percent 
majoring in the physical sciences and the percent majoring in the social sciences both have negative 
effects on persistence in biology. These findings once again underscore the importance of peer 
group effects on student persistence. Students who are in environments with higher percentages of 
other students who share similar academic interests are more likely to persist than are those 
students who are in college environments with relatively few students in the same field. 
Conversely, biology majors will be more likely to change to some other major if high percentages 
of their peers are majoring in either physical science or social science fields. 

It is of particular interest that attending institutions which offer an MBRS (Minority 
Biomedical Research Scholarship) program tends to enhance persistence in an initial choice of a 
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Table 5.9 

Biological Science Majors-Persisters versus Defectors (N=1508) 

Simple 

Variable r 



Beta 



Background Characteristics 
SAT-Math 

Expect to change major field choice 
Hedonist (personality type) 
High school class rank 

Reason for college: Become a more cultured person 

Felt depressed in high school 

Self-rating: emotional health 

1985 career aspu^tion; research scientist 

College Environments 

Merit-based aid 

Minority Biomedical Research Suppon 
Faculty perception: Lack of student community 
Peers: percent majoring in physical science 
Private university 

Peers: percent majoring in biological science 
Peers: percent majoring in social science 

(R-.35) 

College Experiences 

Completed at least 4 years 

Worked on professor's research 

Hours per week: using a personal computer 

Took honors or advanced courses 

Had paper critiqued by instructor 

Participated in college internship program 

Took women's studies course 

Received tutoring in a class 

Hours per week: studying^omework 

(R=>45) 

Notes: 



.15 


.001 


.20 


-.11 


-.05 


-.09 


-.11 


-.02 


-.08 


.13 


.06 


.08 


-.08 


(-.03) 


(-.05) 


-.09 


-.10 


-.11 


-.05 


-.04 


-.08 


.07 


.11 


07 


.13 


(.04) 


(.05) 


.06 


.21 


.09 


.05 


(.02) 


(.03) 


-.07 


-.02 


-.12 


-.03 


-.10 


-.09 


.09 


.01 


.12 


-.04 


-.003 


-.08 


.08 


.19 


.07 


.20 


.16 


.16 


-.15 


-.03 


-.10 


.15 


.10 


.10 


-.13 


-.07 


-.10 


-.09 


-.09 


-.08 


-.12 


-.09 


-.08 


.01 


.08 


.07 


.06 


.02 


.07 



Cocfficicnis presented for background characteristics and college environmcnml experiences are those listed 
after all environmenial variables entered the regression equation. Coefficients for college experience 
variables arc those listed in the last equation. Coefficients in parentheses represent those v^hich did not 
remain significant. 

biological science major. (Special science programs at institutions including the MBRS are 
described and discussed in Chapter 1 1 of this report). 

Working on a faculty member's research project, enrolling in an honor's program, or having 
received tutoring in a class are all positively related to persistence among biological science majors. 
The potential positive aspects of involvement reflected in the first two of these activities has been 
previously mentioned in Chapter 4. 
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Recruitment into the Biological Sciences 

A summary of the results of the regression analysis of recruits is presented in Table 5. 10. 



Table 5. 10 



Variable 


Simple 






r 


b 


Beta 


DacKgrounu i^naracierisiics 








ocienniic orientation 


.08 


.01 


.07 


Years of biological science in high school 


.08 


.01 


.06 


Hiffh school GPA 


♦ UO 






Expect to change major field choice 


.05 


.006 


.03 


Reason for college: Preparation for graduate school 


.06 


.007 


.03 


Leader (personality type) 


-.02 


-.002 


-.03 


Father's career: Doctor 


.04 


.02 


.03 


Personal goal: write original works 


-.01 


-.006 


-.03 


Years of computer science in high school 


-.03 


-.004 


-.02 


Mother's rareer* Pnpinppr 


,\JD 


1 3 


.03 


Status Striver (personality type) 


-.02 


(-.00009) 


(-.02) 


1985 Career aspiration: scientist-pmctirioner 


.10 


.05 


.08 


1985 Career aspiration: health professional 


.08 


.06 


.07 


1985 Career aspiration: undecided 


.04 


.02 


.04 


1985 Career aspiration: farmer or forester 


.02 


(.10) 


(.02) 


^uiiege iLnvironiTienis 








use or wniien evaiuaiions ot students coursework 


,05 


.02 


.03 


rdvuiiy. uiversiiy onentanon 


-.02 


-.01 


-.05 


Faculty: Liberalism 




DOS 


Od 


Highly structured general education program 


.02 


.002 


.03 


(R-.20) 








College Experiences 








Worked on professor's research 


.08 


.02 


.06 


Had paper critiqued by instructor 


-.05 


-.01 


-.05 


Hours per week: using a personal computer 


-.05 


-.004 


-.05 


Assisted faculty in teaching 


.05 


.01 


.04 


Worked on a group project for class 


-.06 


-.01 


-.05 


Took a multiple choice exam 


.01 


.01 


.04 


Part-time campus job 


.04 


.01 


.03 


Hours per week: exercising 


.02 


.003 


.03 


(R=.24) 









Notes: Coefficients presented for background characteristics and college environmental experiences are those listed 

after all environmental variables entered Uic regression equation. Coefficients for college experience variables 
are those listed in the last equation. Coefficients in parentheses represent those which did not remain 
significant. 
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A number of student background characteristics enter as significant predictors of recruitment. 
Students who have a higher orientation toward science (interest in a career as a research scientist or 
college science teacher, valuing the goal of making a theoretical contribution to science) at the time 
they entered college are more likely to be recruited into study in biology. Recruits, compared to 
non-recruits, also have higher high school grades and have more often completed at least two years 
of study in the biological sciences. Nonrecruits, by contrast more often report that they will 
probably change their major when they enter college. 

Parental careers also serve as significant predictors of recruitment into biological science 
majors. Students whose fathers are doctors or whose mothers are engineers are more likely than 
other students to be among the biology recruits. This points to the continuing influence of parents 
as role models. 

Finally, the entering career aspirations of students also have a positive effect on recruitment. 
Students are more likely to become recmits if they enter college with an interest in pursuing careers 
either as science practitioners (doctors, veterinarians, dentists), or as allied health professionals, or 
if they are undecided as to theii* freshman career aspirations. 

One particularly interesring aspect of the college environment that influences recruitment into 
study in biology is attending colleges which use written evaluations instead of grades to evaluate 
students' work. (This effect was discussed earlier in Chapter 4.) Apparently, written evaluations 
encourage study in biology through recruitment rather than through retention. 

There were three college experiences positively associated with recnoiitment into the biological 
sciences: working on a professor's research project, assisting faculty in teaching a class, and 
working part-time on campus. Possible explanations for these findings (e.g., as artifacts) have 
been previously presented in Chapter 4. The fact that these "intermediate outcomes" are related to 
recruitment reinforces the possibility of an artifact since the student would jQrsi have to change into 
a science major before getting involved in his or her professor's research. 
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Summary of Findings 

There are interesting trends evident in each analysis which serve to clarify movement to and 
from study in the biological sciences during college. Some of these findings demonstrate the 
imponance of high school preparation in this process. Students who are high achievers in high 
school, who take more high school classes in biology, and who are oriented toward the study of 
science are most likely both to persist in and to be recruited into study in the biological sciences 
while in college. 

The entering career aspirations of students also ser/e as significant predictors of both 
persistence and recruitment into study in the biological sciences. Aspiring to be a research scientist 
increases the hkelihood of persistence in a biology major. At ihe same time, aspiring to be a science 
practitioner (doctor, dentist, veterinarian) or allied health professional enhances the student's 
chances of becoming a recruit into study in the biological scie nces. 

As with the physical science majors, the student peer environment is important to persistence 
among biological science majors. Having many peers in the biological sciences helps students 
persist in biological science majors, whereas having many pears in either the physical sciences or 
social sciences tends to encourage defection from study in the biological sciences, (These findings 
are discussed in greater depth in Chapter 4.) Of special interest here is that the mechanisms of peer 
group effects operate differently in the biological and physical sciences. Whereas having many 
peers majoring in biology enhances persistence in biology majors, having many peers majoring in 
the physical sciences tends to enhance recruitment into physical science. This difference may have 
to do with the fact that physical science fields attract many more defectors from engineering and 
other science fields than do biological science majors. 
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Engineering Majors 
Patterns of Stability and Change in Engineering Majors 

In 1985, 2,771 or 10.5% of students in our sample indicated engineering as a probable 
major. By 1989 the population indicating engineering as a major had dropped to 1,567 cases or 
6.0% of the sample, a loss of 4.5% (see Table 5. 1 1). 

Table 5.11 

Percent Choosing Majors in Engineerin g: 1985-1989 

^ ^ ^ ■■ ^ ^ ■ ■■ — ; - 

Percent Percent Chang e 

N 1985 1989 1985-89 

Total 26,306 10.5 6.0 -4.5 

Men 10,592 19.5 11.3 -8.2 

Women 15,396 4.2 2.2 -2.0 



The descriptive data shown in Table 5.1 1 include all students for whom we had longitudinal 
data. (This "maximum" sample was also used in the descriptive analyses reported m Chapter 3.) 
Subsequent analyses of engineering majors reported below use the more restricted sample, with no 
institution contributing more than one percent of the cases. For this reason, the aggregate figures 
from these multivariate analyses may deviate slightly from the data shown in Table 5.1 1. 

Engineering as a major shows a somewhat greater stability rate (43.9%) compared to 
physical sciences (35.2%) and biological science (36.3%). Nonetheless, more than one half of the 
students who initially planned to r ^^jor in engineering changed then- majors into different fields. 

One fourth of students who defected from engineering majors chose business as their major. 
A little over one-fifth chose social sciences, history or political science while another fourth chose 
physical sciences or other technical majors. Examining the initial majors of students who were 
recruited into engineering, almost one-half (47%) came from the natural sciences and from other 
technical fields and another fourth came from business and from students who were undecided 
about their probable major (see Tables 5. 12 and 5.1 3). 
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While this brief analysis describes in global terms the overall losses and changes with respect 
to majors in engineering, the analyses that follow were undertaken in order to identify factors that 
differentiate between the group of persisters, defectors and recruits. 



Table 5.12 

Five Top Initial Major Field Choices for Students Recruited into Engineering Major 
(N=268) 



Major Field Percentage 



Other technical fields 


21.5 


Physical Sciences 


19,8 


Undecided 


14.0 


Business 


6.4 


Riolopicfll Sripncp^ 




Table 5.13 




Five Top Major Field Choices for Defectors from Engineering Major 




(N=758) 




Major field 


Percentage 


Business 


23.5 


Social Sciences 


13.9 


Physical Sciences 


13.3 


Other technical fields 


11.3 


History/Political Science 


7.1 



5-23 



Descriptive Characteristics of Persisters, Defectors, and Recruits 

Examining the racial composition of the three groups we find that among recruits there are 

higher proportions of whites and Asian Americans, while among defectors there are higher 

proportions of black students (see table in Appendix C). 

Defectors tend to achieve lower grades in both high school and college as compared to 

persisters and recruits. On the other hand, recruits tend to be somewhat higher achievers based on 

grades than are the persisters. Also, recruits tend to have higher degree aspirations than either 

defectors or persisters. 

Looking at the academic progress as reflected in degree completion four years after 
matriculation, we find that 63% of persisters had received BA degrees compared to 50% of recruits 
and 60% of defectors. The lower rate of degree completion for recruits (p<,01) is understandable, 
considering the fact that making up for required courses in a major such as engineering is bound to 
take longer for students who started college in other majors. 

Examining the transfer patterns or interruptions, we find that defectors indicate a significantly 
higher rate of such behaviors than either of the other two groups (21% of defectors compared to 
9% of persisters and 17% of recruits). Reasons for such interruptions or transfer follow expected 
explanations — change in career plans and not doing well academically. Both reasons were 
endorsed by higher proportions of defectors than of recruits (42.9% and 27.3%, respectively). 

Interestingly enough, what characterizes the recruits more so than the defectors is a sizeable 
career indecision as they begin college: 27% (versus 12% of defectors) indicate a high likelihood of 
changing their career plans and 28% (versus 13%) indicate expectations of changing their majors. 

With respect to behaviors in college, defectors tend to be more involved than either persisters 
or recruits in political activities (discussing politics, participating in demonstrations), to take ethnic 
studies courses and to attend racial awareness workshops. (These latter two variables could well be 
the rgSU.U of changing majors rather than a cause of such a change.) 

In a self-assessment involving personal traits, fewer of the defectors than persisters rate 
themselves high in mathematical abilities (77% compared to 93%). Defectors also differ from 
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persisters with respect to their life goals at the time of college entry, having a stronger "other" or 
humanistic orientation. That is, higher proportions of them are interested in helping others in 
difficulty, in influencing the political structure and social values, in involving themselves in 
community action programs and in promoting racial understanding. 

With respect to expected careers at the time of college entry, recruits tend to indicate 
Business, Medicine, and Research Scientist as expected careers more often than do either the 
persisters or the defectors. Also, as might be expected, a much higher proportion of recruits are 
undecided about their expected careers. 

There are also differences among the three groups when it comes to reasons they give for 
their career choice at the time of the follow-up. Defectors are more likely to be attracted to careers 
that may enable them to work with people and to have freedom of action in their work. On the 
other hand, persisters more often indicate "job opportunities" and "financial benefits" as reasons 
for their choice. Not surprisingly, recruits and persisters are similar in the reasons they give for 
their career choices. 

Factors Involved in the Persistence^ Defection and Recruitment of Engineering 
Majors 

As with biological science majors and physical science majors, separate regression analyses 
were performed of (a) persisters and defectors and (b) recruits and all other choices of major field 
of study. The analysis for 'recruits' was run separately for men and women as well, since gender 
entered the regression equation in the analysis of recruits versus all other majors. 

Persisters Versus Defectors in Engineering 

Table 5.14 lists the variables that entered the equation with significant weights. Those in 
parentheses are variables that were not significant in the final solution. The variables are listed in 
sequence: input, environmental, intermediate outcomes. 

Many of the input characteristics are the same as those found in the overall analysis 
(Chapter 4), Students who persist, compared to those who defect, have higher scores on SAT 
Math and had earned higher grades in high school. Having a father who is an engineer also 
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predicts persistence in an engineering major, as does having an SEOG (Supplemented Educational 
Opportunity Grant) while in college. With respect to curricular matters, attending an institution 
with a "major dominated" general education curriculum enhances persistence. This is 
understandable, since being immersed in engineering courses with few other course requirements 
reinforces one's competencies and interest in engineering. While these five variables emerged as 
predictors of persistence, there are a number of other variables that describe students who are more 
likely to defect. 



Table 5.14 

Engineering Majors-Persisters versus Defectors (N=1Q94) 



Variable 



Simple 
r 



.00078 

.03 

.05 

.02 

.10 

.05 

.04 

.13 

.15 
.17 
.28 
.00 
.01 



.02 
.19 
.15 
.15 
.13 
.07 
.06 
.09 



Beta 



Background Characteristics 

SAT-Math .23 

Uncommitted (personality type) -.16 

High school grades .20 

Leader (personality type) -.10 

Father's career: Engineer . 1 1 
Reason for college: Become a more cultured person -.10 

Reason for college: Parents' expectations .03 

1985 career aspiration: other -.08 

College Environments 

Supplementary Educational Opponunity Grant .08 

Faculty: time spent teaching & advising - . 29 

Major-dominated general education program .02 

Faculty: percent teaching interdisciplinary courses -.02 

Faculty: percent with PhDs . 1 0 

(R=.44) 

College ^ eriences 

Completed least 4 years of college . 1 3 

Took an essay exam -.41 

Took a multiple choice exam - . 32 

Worked on a group project in class . 23 

Took ethnic studies course -.24 

Part-time off-campus job -.11 

Had a paper critiqued by an instmctor -.25 

Left school or transferred -.21 

(R=.65) 

Notes: Coefficients presented for background characteristics and college environmental experiences are those listed 
after all environmental variables entered the regression equation. Coefficients for college experience 
variables are those listed in the last equation. Coefficients in parentheses represent those which did not 
remain significant. 



.15 
-.14 

.12 
-.08 

.08 
(-.07) 
(.05) 
(.07) 

.08 
-.29 

.14 
-.10 
-.11 



(.01) 
-.26 
-.21 
.21 
-.10 
-.07 
-.07 
-.07 
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It appears that uncommitted students (that is, students who at the time of matriculation 
indicated that they might change their career plans and majors, or that they might drop out or 
transfer) were more likely to defect from engineering. Also, students who scored high on 
Leadership (a personality measure reflecting self-ratings on leadership ability, popularity, and 
social self confidence) were more likely to defect. Defection is also precipitated by attending 
institutions where many faculty hold Ph.D.s, teach interdisciplinary courses, and spend a lot of 
time teaching and advising undergraduates. Institutions that are characterized by such qualities 
include selective institutions, private universities, and small selective liberal ans colleges. In all 
likelihood, such institutions have relatively weak engineering programs. 

Looking at the intennediate set of variables, most can be explained as consequences rather 
than causes of persistence or defection: persisters more often work on group projects while in 
college, while defectors more often take ethnic studies courses. However, the fact that defectors 
are more likely to have pan-time jobs off campus may be of policy significance: off-campus work 
tends to isolate the student from the steadying peer influences of like-minded (e.g., engineering) 
students. 

Recruitment into an Engineering Major 

Students who are recruited into an engineering major, compared to non-recruits, have higher 
SAT Math scores, more often use personal computers and participate in science contests, and have 
stronger Scientific Orientations. Scientific Orientation is a measure reflecting the students interest 
in a career as a college teacher or research scientist and in the life goal of "making a theoretical 
contribution to science."^ Since some recruits also express an interest in careers in engineering as 
entering freshmen, they must have been "undecided" as to which particular field of engineering 
they would eventually choose as a major. Such a finding reinforces the argument that many 
freshmen who say they are undecided about a major but later become SME recruits are in fact 
already committed to science when they first enter college. 




^ See Chapter 2 for details about the development of factor scores. 
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On the other hanrl, students are less likely to be recruited into engineering if they are women, 
I have a hedonistic orientation (e.g., engage in party-type behaviors such as smoking, drinking, 

etc.), or have taken a lot of biological science classes while in high school. 
I Looking at the kinds of colleges these students attend and the kinds of experiences that 

I influence their interests and their ultimate recruitment into engineering we observe the following: 

the student's chances of becoming a recruit are increased by attending a four year public college or 
I an institution with a high percentage of peers majoring in either engineering or business. The 

percent of peers majoring in engineering is by far the most potent factor encouraging recruitment, 
I even though this peer group measure does not affect persistence. An identical pattern was found 

I with choosing a physical science major and the percent of peers majoring in physical science: 

recruitment, but not retention, is positively affected by peers. 
I Students' chances of becoming engineering recruits are reduced by attending large 

institutions, private universities, and institutions with high expenditures for student services. It 
I may be that such institutions present the students with a great variety of competitive courses and 

I majoring options. As far as intermediate outcomes are concerned, recruits indicate that they work 

in group projects while in college, spend a great deal of time studying and doing homework, work 
I full-time and have received tutoring. Full-time work may reflect intern ship-type experiences in 

organizations or settings that involve experiences with engineering or applied science. Also, group 
I projects appear to be a common experience among students majoring in engineering. 

I Tutoring may have been essential to students who decided to shift into engineering from 

* other majors, since they probably had not taken the necessary course sequence, and may have 

I needed assistance in overcoming deficiencies or lack of essential preparation. 

Students who work many hours or work for pay or do volunteer work while in college, on 
I the other hand, are less likely to become recruits into engineering. The negative correlation of 

I hours spent working for pay is puzzling, given the positive correlation of full-time work (above). 

I Could it be that "full-time" work was not paid work, but rather some kind of internship as 

I suggested above? Clearly, this apparent contradiction needs further study. 

I 5-28 

r ^ 11'^^ 



I 



I 

I 
I 



I 
I 



Table 5.15 

Engineering Majors-Recruits versus All Others 
(N=n,139) 



Variable 



Background Characteristics 

SAT-Math 

Gender, female 

Scientific Orientation 

Social Activist 

Used personal computer in high school 
Hedonist (t>ersonality type) 
Father's caa^r: Engineer 
Participated in high school science contest 
Years of biological Science in high school 
Reason for College: Get a beuer job 
Science preparation in high school 
1985 Career aspiration: engineering 
1985 Career aspiration: other 

College Environments 

Grant from the college 

Faculty: percent in science 

Faculty perception: resources & reputation emphasis 

Faculty: Humanities orientation 

Faculty perception: Lack of student community 

Faculty: colleagues are a source of stress 

Faculty: percent teaching interdisciplinary courses 

Faculty: liberal political orientation 

Peers: percent majoring in engineering 

Public four-year college 

Total enrollment 

Percent expenditures on student services 
Peers: percent majoring in agriculture 
Private university 

Peers: percent majoring in Business 
(R=.44) 

College Experiences 

Completed at least 4 years of college 

Took an essay exam 

Took a multiple choice exam 

Worked on a group project in class 

Gave a class presentation 

Hours per week: studying/homework 

Had a paper critiqued by an instructor 

Participated in college internship program 

Full-time job 

Hours per week: working for pay 

Received tutoring 

Hours per week: volunteer work 

(R=.46) 



Simple 
r 



.12 

-.11 
.08 

-.04 
.06 

-.03 
.03 
.06 

-.03 
.02 
.07 
36 
.00 



-.02 
.20 
.14 
-.12 
.05 
-.07 
-.00 
-.01 
.26 
.05 
.09 
-.10 
-.01 
.04 
-.05 



-.04 
-.13 
-.07 
.05 
-.06 
.06 
-.09 
.01 
.03 
•.04 
.02 
•.04 



.00005 
-.01 

.00 
-.00 

.00 
-.00 

.00 

.01 
-.00 

.00 

.00066 

.36 

.01 



-.00 

.00016 

.01 

-.00 

.00 

-.02 

.00015 

.00 

.00 

.03 

-.01 

-.00 

-.00 

•.01 

.00030 



-.01 
-.02 
-.01 

.02 
-.01 

.00 
-.01 

.01 

.01 
-.00 

.01 
-.00 



Beta 



.05 
-.04 

.03 
(-.02) 

.02 
-.03 
(.01) 

.03 
-.03 
(.01) 
(.01) 

.31 
(.02) 



(-.01) 
(.01) 

.08 
(-.01) 
(.01) 
(-.02) 
(.01) 
(.01) 

.17 

.09 
-.07 
-.05 
-.03 
-.04 

.04 



-.02 
-.09 
-.08 

.08 
-.04 

.03 
-.03 

.03 

.03 
-.03 

.02 
-.02 



Notes: Coefficients presented for background characteristics and college environmental experiences are those hsted 
after all environmental variables entered the regression equation. Coefficients for college experience variables 
are those listed in the last equation. Coefficients in parentheses represent those which did not remain 
significant 
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Since women are less likely than men to be recruited into engineering, we proceeded with 
separate analyses for women and men. Those analyses were done in order to get a better sense of 
what special factors might potentially help in the recruitment of women into engineering (see 
Tables 5.16 and 5.17). 

It appears that women with high SAT-M and early career interests in engineering wer^. more 
likely to be recruited into engineering majors later on if they also attended public four year 
institutions with large numbers of students graduating in engineering and in business. Also, using 
personal computers while in college and receiving tutoring were experiences that played a role in 
enabling female students with early competencies in math and science and appropriate interests to 
consider majoring in engineering later on. 

Summary of Findings 

The analysis of persisters, defectors, and recruits into engineering majors suggest that both 
early student characteristics and college experiences play a role. Math ability and a scientific 
orientation early on characterizes both persisters and recruits. However, students who may start in 
engineering but who seem to be uncertain about their interest and commitment to such a major and 
who at the same time show social and leadership qualities are less likely to persist. 

Students who indicate an interest in engineering and attend a college or university which has 
an engineering focus, and where large numbers of students are majoring in and graduating from 
engineering, are more likely to persist. In other words, peers with similar interests seem to 
reinforce one's early choices in engineering. 

The three most potent environmental factors affecting the recruitment of women into 
engineering are also the most potent factors for men: the percent of peers majoring in engineering, 
the percent of faculty in science fields, and attending a public four-year institution. 
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Table 5.16 

Engineering Majors-Recruits versus All Others-Men 
(N=4,003) 



Simple 

Variable r b Beta 
Background Characteristics 

SAT-Math .13 .00013 .08 

Scientific orientation .09 .01 .04 

Uncommitted (personality type) - . 04 -.01 - .04 

Reason for college: Get a better job .04 .01 (.00) 

Used a personal computer in high school .08 .01 .04 

Father's career: Engineer .06 .02 (.02) 

SAT-Verbal .05 -.00010 -.05 

Years of physical science in high school .08 -.00 (.02) 

1985 Career aspirations: engineering .38 .39 .33 

1985 Career aspirations: other .02 -.02 (.03) 

College Environments 

Living on campus -.03 -.02 -.04 

Faculty: percent in science .22 -.00020 (-.01) 

Faculty perception: resource & reputation emphasis .18 .01 .07 

Faculty: Humanities Orientation -.16 .00 (.01) 

Peers: percent majoring in engineering .30 .00 .19 

Public four-year college .07 .04 !06 

(R=.46) 

College Experiences 

Completed at least 4 years of college -.06 -.08 -.09 

Completed at least 3 years of college -.00 .07 .06 

Took an essay exam -.19 -.04 -.11 

Took a multiple choice exam -.09 .03 -!ll 

Worked on a group project in class .08 .03 .11 

Gave a presentation in class -.09 -.02 -.06 

Participated in college internship program .02 .02 .05 

Had a paper critiqued by an instructor -.12 -,02 -.05 

Hours per week: studying/homework .09 .00 .04 

Hours per week: working for pay -.06 -.00 -.05 

Full-timejob .03 .03 .05 



(R=>51) 

Notes: coefficients presented for background characteristics and college environmental experiences are those listed 

after all environmental variables entered the regression equation. Coefficients for college experience variables 
are those listed in the last equation. Coefficients in parentheses represent those which did not remain 
significant 



Table 5.17 

Engineering Majors-Recruits versus All Others-Women 
(N=7,136) 



Variable 


Simple 
r 


b 


Beta 


Background Characteristics 








o A 1 -Math 


.08 


.00003 


.04 


Scientific orientation 


.05 


.00 


(.03) 


Race: Puerto Rican 


.04 


.02 


(.01) 


Social Activist (personality t>'pe) 


-.03 


-.00070 


(-.02) 


Intellectual self-esteem 


.06 


.00055 


(.03) 


1985 Career aspirations: engineenng 


•£t>.25 


.24 


.21 


College Environments 








Faculty: percent in science 


.15 


.00027 


(.03) 


Faculty: Humanities Orientation 


-.09 


-.00 


(-.04) 


Faculty: colleagues are a source of stress 


-.06 


-.02 


-.03 


Faculty perception: resource & reputation emphasis 


.10 


.00 


.08 


Faculty: percent teaching interdisciplinary courses 


.01 


.00015 


(.03) 


Faculty: positive administrative environment 


-.08 


.0007 


(.01) 


Faculty: percent involving students in research 


.05 


-.00012 


(-.01) 


Peers: percent majoring in Engineering 


.20 


00 


• 1 J 


Public four-year college 


.04 


.03 


.15 


Peers: percent majoring in agricultiiore 


- 02 


- on 

. wVJ 


- OS 


Total enrollment 


.05 


-.00 


-.11 


Peers: percent majoring in math/statistics 


-.01 


-.00 


-.04 


rerceni expenaitures on student services 


-.07 


-.00 


-.07 


Peers: percent majoring in education 


-.05 


-.00060 


-.06 


Private university 


.03 


-.01 


-.04 


Peers: percent n:>ajoring in business 


-.03 


.00019 


.04 


(R=:.34) 








College Experiences 








Worked on group project in class 


.04 


.01 


.05 


Took an essay exam 


-.06 


-.01 


-.06 


Hours per week: using a personal computer 


.04 


.00 


.03 


Took a multiple choice exam 


-.03 


-.00 


-.04 


Received tutoring 


.02 


.01 


.03 


(R=:.37) 









Notes 
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after all environmental variables entered the regression equation. Coefficients for college experience variables 
are those listed in the last equation. Coefficients in parentheses represent those which did not remain 
significant 
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RESEARCH SCIENTIST CAREER 

This section presents the patterns of persistence, defection, and recruitment into careers in 
scientific research and reviews the factors that differentiate these three groups of students. 

Patterns of Stability and Change 

Table 5.18 shows men's and women's interests in the scientist career upon college entry, as 
well as four years later. Interestingly, there is a slight net increase in interest in scientific careers 
(+0.4) during the four years of college. Men exhibit initially greater interest in becoming scientists 
than do women (4.1%, as compared to 2.7% for women), and the net increase of men's science 
career aspirations is slightly greater than it is for women. 

The descriptive data shown in Table 5.18 include all students for whom we had longitudinal 
data. (This "maximum" sample was also used in the descriptive analyses reported in Chapter 3.) 
Subsequent analyses of Research Scientist Career reported below use the more restricted sample, 
with no institution contributing more than one percent of the cases. For this reason, the aggregate 
figures from these multivariate analyses may deviate slightly from the data shown in Table 5.18. 



Table 5.18 

Percent choosing Research Scientist Career: 1985-1989 





N 


Percent 




Percent change 


1985 


1989 


1985-1989 


Total 


26,306 


3.3 


3.7 


+0.4 


Men 


10,592 


4.1 


4.8 


+0.7 


Women 


15,396 


2.7 


2.9 


+0.2 



Among the students who aspire to scientific careers upon college entry, 37.1% persist in 
these aspirations throughout the next four years. Table 5.19 describes the career choices cited by 
defectors from research scientist careers. The most popular career choice of defectors is business, 
followed by "other," elementary or secondary school teaching, engineering, and undecided. 
Interestingly, a full 72.3% of students choosing scientific careers four years after entering college 
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have been recruited from other fields. Among recruits into scientific careers (Table 5.20), a large 
proportion were initially undecided about their freshman career aspirations (21.6%), while many 
others were recruited from career interests such as medicine, engineering, **other,'* and computer 
programming. 



Table 5.19 

Five top career choices for defectors from Research Scientist Career 
(N=:338) 



Career Choice 




Percentage 


Business 




14.4 


Otlier 




13.8 


Education 




13.2 


Engineer 




8.4 


Undecided 




7.2 


Table 5.20 






Five top initial career choices 


for recruits to Re: 


^earch Scientist Career 


(N=519) 






Career Choice 




Percentage 


Undecided 




21.6 


Physician 




21.4 


Engineer 




16.2 


OUiei 




7.8 


Computer Programmer 




5.4 



Descriptive Characteristics of Persisters, Defectors, and Recruits 

Persisters are much more confident in their initial career decisions than are defectors or 
recruits; only 1 1.1% of persisters thought that they were very likely to change their career choice 
during college, as compared to 24.0% for recruits, and 20.9% for defectors. 

Persisters also have much higher high school grades than either recruits or defectors. Upon 
entry to college, persisters rate themselves slightly higher than recruits and defectors in academic 
ability, artistic ability, mathematical ability, and writing ability, and rate themselves the lowest in 
social self-confidence. Four years later, the only significant changes are that defectors become 
much less confident in math, and that all three groups become more confident in their writing 
ability and social skills. 
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Although defectors from the research scientist career category report the lowest levels of 
satisfaction with science and math courses in college, they are nevertheless satisfied with these 
courses (80.4% ai'e satisfied or ver> satisfied). 

Science persisters and recruits .re much more likely than defectors to plan to attend graduate 
school immediately after four years of college, while defectors are more likely to plan to remain in 
college or work full-time. 

Factors Involved in the Persistence, Defection and Recruitment of Research 
Scientists 

Persisters versus Defectors in Research Scientist Careers 

Table 5.21 lists the variables associated with persistence of research scientist career 

aspirations, as well as the simple correlations, standardized and unstandardized regression 

coefficients for each variable with respect to the dependent variable. Among students who begin 

college with the intent of becoming scientists, VT'om.en are significantly less likely than men to 

aspire to be scientists four years later. Hedonistic students (i.e., those who drink and smoke and 

who spend greater amounts of time "partying" and staying up all night), are less likely to maintain 

their interest in science as a career four years later. This result is consistent with Astin's (1993) 

finding that students with ''hedonistic'* tendencies are less likely to choose careers which are 

academically demanding. 

Students placing a high priority on raising a family are less likely to persist towards careers 

as research scientists. Perhaps realizing the intense time commitment that science careers demand, 

as well as the time that would need to be spent in graduate programs, family-oriented students 

become less interested in pursuing science careers. 

Having a mother who is a research scientist enhances persistence towards a career as a 

scientist. Clearly, having a mother to act as a career role model can influence students' persistence 

in and commitment to science. 

SAT Verbal scores are also positively related to persistence towards careers in science. 

However, intending to major in engineering reduces students' chances of still planning to be 

scientists four years later. In all likelihood this represents the 8.4% of defectors who choose 
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Table 5.21 

Research Scientist Career: Persisters versus Defectors 
(N=435) 



Variable 



Simple 
r 



Beta 



Background Characteristics 

Gender: female 

Hedonist (personality type) 

Personal goal: raise a family 

Mother's career: Research scientist 

SAT-Verbal 

Intended major: engineering 
(R=.36) 

College Experiences 

Worked on professor's research project 

Fraternity/sorority membership 

Had a paper critiqued by an instructor 

Part-time off-campus job 

Assisted faculty in teaching 

(R=56) 



.15 


-.16 


-.17 


.14 


-.05 


-.16 


.13 


-.07 


-.14 


14 


.58 


.13 


14 


.00023 


.13 


16 


-.5 


-.17 


32 


.28 


.29 


17 


-.21 


-.18 


17 


-.11 


-.16 


16 


-.14 


-.14 


18 


.14 


.14 



after all environmenial variables entered the regression equation. Coefficients for college experience variables 
are those listed in the last equation. Coefficients in parentheses represent those which did not remain 
significant 

engineering as a career four years later. As discussed earlier, this finding probably reflects the 
competition for students which exists between engineering and the sciences on many college 
campuses. 

No college environments enter as significant predictors of persistence of research scientist 
career aspirations. College activiries positively associated with persistence towards the scientist 
career are working on a professor's research project and assisring faculty in teaching a course. 
Involvement measures negarively associated with persistence include joining a fraternity or 
sorority, having a paper critiqued by an instructor, and holding a part-time off-campus job. While 
most of these measures may be artifacts of persistence in or defection from science career interests, 
there may be greater significance in the relationship between holding a part-time job off campus 
and defection from science. Given the time commitment required to succeed in the sciences. 
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students spending more time working off-campus have less time to devote to the demands of 
college science programs. 

Recruitment into Research Scientist Careers 

A number of background characteristics with positive effects on recruitment into science 
careers are associated with scientific preparation and training (Table 5.22). Having a strong 
scientific orientation, having high SAT Verbal scores, taking many physical science courses in high 
school, coming to college to prepare for graduate school, and qualifying for the Scholar typology 
are all positive predictors of recmitment into careers in scientific research. However, this finding 
is likely explained by the fact that over 45% of all scientist recruits came from science-related 
fields, where students are already likely to have a strong science background. 

Two personality measures are negatively associated with recruitment into scientific careers: 
Status Striver and Leader. Those students who desire financial success or high status jobs, as well 
as those who exhibit leadership qualities, are unlikely to be recruited into science during college. 
The Uncommitted personality measure enters as a positive predictor of persistence, although this 
effect can most likely be explained because expecting to change career choice is a component of 
this measure. 

As has been shown with other career outcomes, parents* careers can have a positive influence 
on their children's career aspirations. Having a mother who is a research scientist and having a 
father who is either a research scientist or a college teacher all have positive effects on recruitment 
into scientific careers. In addition to having parents who are career role models, students with 
parents in research careers are likely to receive individualized mentoring and encouragement that 
may be necessary to recruit students into science. 

Similar to the effects found with persistence of science career aspirations, placing a high 
priority on raising a family is negatively associated with recruitment of scientists. Again, the 
preparation and time commitment that is demanded of scientists may deter many students who 
place a high value on raising a family. 
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Table 5.22 

Research Scientist Career: Recruits versus All others 
(N=l 1.798) 

Simple 

Variable r b Beta 



Background Characteristics 
Scienlific orientation 
SAT-Verbal 

Status Striver (personality type) 
Religious preference: none 
Mother's career: Research scientist 
Reason for college: 

Preparation for graduate school 
Uncommitted (personality type) 
Scholar (personality type) 
Father's career: College teacher 
Leader (personality type) 
Political orientation: liberal 
Years of physical science in high school 
Race: Asian American 
Personal goal: raise family 
Personal goal: write original works 
Father's careen Research scientist 
Intended major biological science 
Intended major physical science 

College Environments 

Need-based aid 
Supplementary Educational 

Opportunity Grant 
Written evaluations of students' coursework 
Faculty: Student Orientation 

(R=.25) 

College Experiences 

Worked on professor's research project 

Took honors or advanced courses 

Worked on a group project in class 

Participated in college internship program 

Assisted faculty in teaching 

Did independent research project 

Hours per week: volunteer work 

Took ethnic studies course 

Took remedial/development courses 

Hours per week: talking with faculty 

outside class 
Hours per week: using a personal computer 
Hours per week: hobbies 
Hours per week: attending religious services 
Fraternity/sorority membership 

(R=.31) 



.14 
.09 
•.05 
.08 
.05 

.07 
.05 

.10 
.06 
-.03 
.05 
.07 
-.00 
-.06 
.01 
.04 
.12 
.10 

.04 

■.01 
.07 
.03 



.17 
.10 
■.07 
■.05 
.08 
.09 
.02 
.01 
■.04 

.05 

.01 

■-03 
.05 
■.05 



.03 

.00002 
-.00071 
.04 
.17 

.01 
.0008 
.0007 
.04 
-..00 
.01 
(.00) 
-.03 
-.00 
(-.00) 
(.04) 
.06 
.07 

.02 

-.02 
.03 
.0010 



.06 
.01 
-.01 
-.02 
.02 
.01 
(-.00) 
-.01 
-.02 

.01 

-.00 
-.00 
-.00 
-.01 



.10 
.03 
-.04 
.05 
.04 

.03 
.05 
.04 
.03 
-.03 
.03 
(.02) 
-.03 
-.03 
(-.02) 
(.02) 
.09 
.08 

.04 

-.02 
.03 
.03 



.12 
.04 
-.04 
-.04 
.03 
.03 
(-.02) 
-.03 
-.03 

.03 
-.03 
-.02 
-.03 
-.02 



Notes: Coefficients presented for background characteristics and college environmental experiences are those listed 

after all environmental variables entered the regression equation. Coefficisnts for college experience variables 
are those listed in the last equation. Coefficients in parentheses represent those which did not remain 
significant 
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As would be expected, students majoring in biological or physical sciences are more likely to 
be recruited into science careers. 

Students* chances of being recruited into a research career are increased by attending 
institutions which utilize written evaluations in grading and where the faculty are perceived as 
being student-oriented. Both of these measures suggest a faculty that is closely involved with 
student learning. Institutions which emphasize a student orientation also appear to be slightly more 
successful in recruiting students into scientific careers. 

Working on a professor's research project and working on an independent research project 
are both positively associated with recruitment into science careers. While these findings may be 
artifacts (students who ultimately choose science careers are more likely to have received research 
opportunities in college), perhaps getting hands-on research experience, as well as guidance from a 
professor, may be helpful in recmiting students into scientific research. The problem, of course, is 
that one needs first to take science courses in order to respond positively to such items. 

Enrolling in an honor's program, assisting faculty in teaching a course, and the hours per 
week spent talking with faculty outside class are also positively related to science career 
recruitment. However, even after controlling for students' ability and preparation, students who 
have taken remedial/developmental courses are less likely to be recruited into science. Perhaps 
such college remedial programs place less emphasis on recruitment into the sciences than on 
helping students "catch up" in their academic preparation. 

The remaining involvement measures associated with science career recruitment are probably 
the result of having science interests, rather than the cause. After controlling for the effects of all 
input, environmental, and involvement measures, the following variables are ne gatively associated 
with recruitment: hours per week spent using a personal computer, working on hobbies, attending 
religious services or meetings, and doing volunteer work, joining a fraternity or sorority, enrolling 
in an ethnic studies course, working on a group project for class, and participating in an internship 
program. 
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Gender Differences in Persistence 

Since gender entered the regression analysis predicting recruitment, we ran separate analyses 
for women and men. What we found was the variables that predict persistence in research scientist 
careers for men and for women are very different. The two background characteristics that enter 
the equation for men (hedonist and engineering major) were both negatively related to persistence 
(see Table 5.23). That be'ag an engineering major is negatively related to persistence in research 
scientist careers is not hard to explain. Many people who enter as engineering majors also express 
a desire to become research scientists or science teachers in universities. Since the engineering 
program is so specialized and concentrated at most institutions, the longer these students stay in an 
engineering program, the more likely they may be to decide that they are going to pursue careers in 
engineering rather than become research scientists. It is also possible that the peer environment in 
engineering programs is not a welcome environment for students who want to go into teaching 
and/or research, since most of the students in these programs are likely to be more applied in their 
orientation. 

For women the situation is a little different. Entering college because one wishes to become a 
more cultured person is a positive predictor for persistence in the research scientist career (Table 
5.24). Yet, scoring high on the personality type "social activist" is negatively related to persistence 
in this career field for women. Apparently, women who are interested in becoming research 
scientists are not likely to be involved in social activism. 
Table 5.23 

Research scieniisi career: Fersisters versus defectors-men (N=:213) 



Variable Simple r b Beta 

Background Characteristics 

Hedonist (personality type) -.18 (-.04) (-.15) 

Intended major, engineering -.22 -.47 -.21 

College Experiences 

Worked on professor's research .28 .24 .24 

Had class paper critiqued by insuiictor .24 -.15 -.21 

Part-time off-campus job -.20 -.19 -.19 

Tutored another sUident .16 .14 .18 



Notes: Coefficients presented for background characteristics arc those listed after all environmental variables entered the 
regression equation. Coefficients for college experience variables are those listed in the last equation. 
Coefficients in parentheses represent those which did not remain significant. 
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Table 5.24 

Research scientist career: Persisters versus defectors-women (N=222) 



vdndDie 


Simple r 


D 


Beta 


Background Characteristics 








Reason for college: Become 


.20 


.15 


.20 


more cultured 








Activist (personality type) 


.30 


-.04 


-.19 


CoUegc Experiences 








Worked on professor's research 


.43 


.28 


.20 


Fraternity/sorority membership 


.48 


-.25 


-.22 



Notes: Coefficients presented for background characteristics are those listed after all environmental variables entered the 
regression equation. Coefficients for college experience variables are those listed in the last equation. 

No environmental variables entered into the equation for either women or men. However, 
some involvement variables did enter. Interestingly, having worked on a professor's research 
project enters positively for both women and men. This is a theme that has been recurring 
throughout these analyses. Obviously, the importance of students being actively involved in the 
educational process as well as being involved with faculty is not to be overlooked in the effons to 
retain more science students. For women, having been a member of a sorority is a negative 
predictor of persistence in research scientist careers. For men, having tutored another student is 
positively related to persistence. Yet, having held a part-time job off campus is a negative predictor 
of persistence in research scientist careers. It is obvious that the level of academic and social 
integration in an institution is important for women and for men. 

Summary of Findings 

Men are initially more interested in scientific research careers than are women, and are more 
likely to persist in their science career plans. Students who defect from scientific research career 
aspirations gravitate towards business, education, and engineering. The majority of students who 
are recruited into scientific research are those who originally aspired to be physicians, engineers, 
and computer programmers, or who were initially undecided about their career aspirations. 

Persisters exhibit less career ambivalence and greater academic ability and academic self- 
confidence than do defectors. Students who place a priority on raising a family are less likely to 
persist with their research scientist career aspirations. Once again the effect of a parent's career is a 
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positive on persistence in science. Students with mothers who are research scientists are more 
likely to maintain their interest in this career field. 

Interestingly, while coming to college to become "more cultured" was negatively related to 
persistence among aspirants for engineering careers, this measure is positively related to 
persistence in scientific careers for women. Perhaps these women do not envision careers in 
scientific research as interfering with cultural pursuits. However, women who express an interest 
in social activism are less likely to maintain their initial scientific aspirations. 

Among college activities promoting persistence of the research scientist career, working on a 
professor's research project is positively related to persistence, while holding a part-time job 
decreases one's chance of persisting in this career category. 

Because nearly half of the students who are recruited into research scientist careers come 
from other science fields, and another 21.6 percent are from the ranks of the undecided (many of 
whom were no doubt undecided merely about which science-related career they wanted to pursue), 
the findings for recruits represent more of a transfer between scientific fields. As with persisters, 
recruits have greater academic ability and scientific preparation than non-recruits. Those students 
with parents in scientific or research careers are also more likely to be recruited into scientific 
research. We also find that having a family orientation is once again negatively related to 
recruitment. 

Contrary to what was found for recruitment into engineering, an institution's student- 
orientation is positively related to recruitment into scientific careers. Additionally, gaining research 
experience and interacting with faculty are positive correlates of recruitment into scientific research. 

Overall, students who either persist towards scientific research careers or are recruited into 
these careers share many of the same qualities. Both persisters and recruits tend to have strong 
high school preparation in science and exhibit high academic ability. Persisters and recruits both 
are apparently influenced by the high expectations of their parents, or by the scientific careers that 
their parents may have. Finally, persistence and recruitment into scientific careers is related to 
greater involvement with college faculty and through gaining hands-on experience with research. 
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While these last findings may indeed be artifacts (the result of being a persister or a recruit), they 
also raise the interesting possibility that the student's interest in a science career can be enhanced 
through such experiences. 

SCIENCE PRACTITIONER CAREER 

Patterns of Stability and Change 

In order to be categorized in a science practitioner career, a student must aspire to a career as 
a physician, dentist, veterinaiian, pharmacist, optometrist, or clinical psychologist. In 1985 
11.8% of the students in our sample reported that they aspired to careers as science practitioners. 
By 1989, that figure had dropped to only 5.8% - a total loss of more than half of the students 
aspiring to such careers. Of all the science-related career fields, the science practitioner field lost 
the highest percentage of students. Of those students who leave this career field, 55.6% end up in 
non-science fields. Of those who remain in the sciences, 1.2% move into engineering careers and 
6.1% aspire to careers as scientific researchers or college teachers. A higher percentage of women 
than of men start out aspiring to careers as science practitioners (12.2% and 1 1.3% respectively). 
However, a higher percentage of women drop out of this career category by 1989: women 
experience a net loss of 6.4% whereas men lose 5.4% of the students in this career field 
(see Table 5.25). 
Table 5.25 



Percent Choosing Practitioner career: 1985-89 





N 


1985 


Percent 

1989 


Percent change 
1985-1989 


Total 


26,306 


11.8 


5.8 


-6.0 


Men 


10,592 


11.3 


5.9 


-5.4 


Women 


15.396 


12.2 


5.8 


-6.4 



The descriptive data shown in Table 5.25 include all students for whom we had longitudinal 
data. (This "maximum" sample was also used in the descriptive analyses reported in Chapter 3.) 
Subsequent analyses of science practitioner career reported below use the more restricted sample, 
with no institution contributing more than one percent of the cases. For this reason, the aggregate 
figures fi-om these multivariate analyses may deviate slighdy from the data shown in Table 5.25. 
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The majority of students who start out with career aspirations as scientist practitioners aspire 
to careers as physicians. In fact, persisters are more likely to have initial career aspirations as 
physicians than are defectors (74.3% and 57.5% respectively). A large percentage (20.9%) of 
those who defected from this career category started out aspiring to careers as clinical 
psychologists. It is possible that some students who start out planning to become clinical 
psychologists end up aspiring to careers in research, education or other types of counseling 
careers. 

Tables 5.26 and 5.27 provide a more detailed view of where students are recruited from and 
to which fields they defect. Table 5.26 shows the initial aggregated career choices of recruits. Of 
those who are recruited into the science practitioner career category, a high percentage (31.9%) 
start out undecided about what their careei*s v/ill be. Of the recruits, 16.1% aspired to "other fields" 
such as computer programing, social work, and foreign service (diplomatic careers) as freshmen. 
Others (6.9%) come from science-oriented health occupations, such as lab technicians and 
dieticians. Some recruits also initially aspire to careers in engineering (6.9%), the arts (4.5%), and 
business (8.7%). 
Table 5.26 



Top six initial career field choices for recruits to science practitioner career 
(N=367) 



1985 Career choice 


Percentage 


Artist 


4.5 


Engineer 


6.9 


Health professional 


6.9 


Business 


8.7 


Other choice 


16.1 


Undecided 


31.9 



Table 5.27 looks at what career fields students defected to in 1989. Of those students who 
defect from the science practitioner category, a large percentage go into business (21.1%) or into 
law (8.9%). The next largest proportion of the defectors change their career choice to elementary 
or secondary education (12.5%). Many of these may not really be entirely "lost" from science, 
especially if they plan to teach in a science related field. Still others choose to become research 
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Table 5.27 

Top five final career choices for defectors from science practitioner career 



(N=ia68) 



1989 Career choice 


Percentage 


Lawyer 


8.9 


Research scientist 


9,9 


Education (secondary and primaiy) 


12.5 


Business 


21.1 


Other choice 


21.1 



scientists (9,9%). A high percentage of defectors choose careers classified as **other," such as 
computer programming, careers in the military, and in social work. 

Descriptive Characteristics of Persisters, Defectors, and Recruits 

Students who persist in the science practitioner career choice tend to be better prepared 
academically upon entrance into college than either defectors or recruits. Persisters are more likely 
to have taken two or more high school courses in physical science (79.8%) and biological science 
(62,1%) than are defectors (70.7% and 57.8% respectively) or recruits (65,7% and 48.3% 
respectively). Persisters are also more likely to have attained an "A'* average in high school than 
are defectors or recruits. 

Persisters and defectors tend to have higher educational aspirations upon college entrance 
than do recruits. In 1985 a high percentage of persisters and defectors aspired to doctoral degrees 
(92.7% and 80.5% respectively) compared to recruits (53.9%). However, by 1989 pan of the 
pattern is reversed as recmits greatly surpass defectors in their aspirations for doctoral degrees 
(82.6% for recruits and 44.1% for defectors); the initially high aspirations among persisters 
remains stable at 92.1%. 

Persisters tend to have a more positive self-concept relative to defectors and recruits. They 
tend to rate themselves higher on academic ability, artistic ability, drive to achieve, emotional 
health, leadership ability, mathematical ability, intellectual self-confidence, and writing ability. 
Persisters are more likely to say that they expect to be satisfied with their college experience. They 
are also more likely to expect to graduate with honors and to make at least a "B*' average in college. 
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In the follow-up, persisters are also more likely than defectors to report being satisfied with their 
college experiences. 

Factors Involved in the Persistence, Defection and Recruitment of Science 
Practitioners 

Persisters versus Defectors in Science Practitioner Careers 

Most of the student background cnaracteristics which are related to persistence in the science 
practitioner career category have to do with students' high school preparation in science and their 
commitment to scholarly pursuits (Table 5.28). Thus, the typology factor **Scholar," SAT math 
scores, and aspirations for graduate school were all relatively strong predictors of persistence. 
Having a father who is a doctor also predicts persistence in career aspirations to be a science 
practitioner. As mentioned in Chapter 4, this relationship highlights the influence of parents as 
role models in the career aspirations of their children. 
Table 5,28 



Practitioner career: Persisters versus defectors (N= 1,479) 



Variable 


Simple r 


b 


Beta 


Background Characteristics 








Scholar (personality type) 


.22 


(.01) 


(.08) 


Expect to change career choice 


-.20 


-.10 


-.17 


SAT-Math 


.18 


(.0004) 


(.09) 


Race: White 


-.11 


-.09 


-.07 


Reason for college: preparation for graduate school 


.17 


.11 


.08 


Hedonist (personality type) 


-.12 


(-.02) 


(-.08) 


Father's careen Doctor 


.08 


.11 


.07 


College Environments 








Merit-based aid 


.13 


(.08) 


(.08) 


Peers: percent who are Jewish 


.11 


.004 


.10 


Pears: Social activism 


.09 


.07 


.09 


Faculty: colleagues are source of stress 


-.08 


-.18 


(-.07) 


(R=.37) 






College Experiences 








College grades 


.21 


.06 


.12 


Hours per week: using a personal computer 


-.07 


-.03 


-.10 


Worked on professor's research 


.18 


.10 


.10 


Took a multiple choice exam 


.02 


.06 


.09 


Hours per week: studying/homework 


.11 


.03 


.10 


Worked on a group project for class 


-.11 


-.06 


-.09 


Participated in intramural sports 


.08 


.05 


.07 


Hours per week: volunteer work 


.10 


.02 


.08 


Left school or transferred 


-.10 


-.09 


-.06 


Had paper critiqued by instructor 


-.08 


-.05 


-.06 


(R=.47) 









Notes: Coefficients presented for background characteristics and college environmental experiences are those listed after 
all environmental variables entered the regression equation. Coefficients for college experience variables are those 
listed in the last equation. Coefficients in parentheses represent those which did not remain significant. 
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Students are most likely to defect if they indicate at the time of college entry that they expect 
to change their career aspirations. Such students may be unsure of their decision to become 
science practitioners and are therefore willing to explore other options, perhaps in search of a better 
career "fit." As found in the overall analysis (Chapter 4), being white is a negative predictor of 
persistence in the science practitioner field. In other words, nonwhite racial groups persist at 
higher rates than do white students. Students who score high on iho Hedonism personality 
measure (that is, students who enjoy cigarettes, liquor, partying and so forth) were also less likely 
to persist in this career. This is not surprising, considering that the pursuit of careers such as 
physician requires a lengthy and serious commitment. 

Two of the environmental variables having positive effects on persistence are measures of the 
peer environment: the percent of Jewish students at the institution and the average level of social 
activism among the students at the institution. As mentioned in Chapter 4, the percent of Jewish 
students in an institution may be a proxy for the percen: of premed students. Persistence in a 
science practitioner career is also enhanced by having a merit-based scholarship. This result once 
again underscores financial aid as a means of encouraging talented science students to pursue 
scientific career fields. 

The amount of collegial stress reported by the faculty is a negative predictor of persistence. 
This variable may reflect the amount of competition faculty perceive among colleagues at their 
institution. Just how and why this variable should affect persistence, however, is unclear. 

Many of the college experiences which predict persistence in the science practitioner career 
are related to the level of academic and social integration of students. Positive predictors include 
college grades and working on a professor's research project. These two variables highlight the 
importance of being acadeniically involved with the environment at the institution. The number of 
hours students participate in volunteer work is also positively related to persistence. Given that 
most of the science practitioner careers fall into the broad category of "human service" careers, it is 
interesting to find that participation in volunteer service work may strengthen the student's interest 
in becoming a science practitioner. 
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Variables that are negatively related to persistence in practitioner careers-the number of hours 
students spend per week using a personal computer and having papers critiqued by instructors- 
may be artifacts. Simply put, students who are pursuing nonscience careers would be more likely 
than premed students to spend a lot of time typing papers and having them critiqued by their 
instructors. A similar interpretation can be made for having worked on a group project for a class 
(also a negative predictor of persistence). In other words, these ^'intermediate outcomes'' may be 
the rssull, rather than the cause, of a student's decision not to pursue a science practitioner career. 

Recruits into Science Practitioner Careers 

Students who did not start out with aspirations to be science practitioners in 1985 but did so 
in 1989 were categorized as recruits. The variables that distinguish these students from students 
who remained in nonpractitioner careers appear to be very similar to the variables that distinguish 
persisters from defectors: scientific orientation, interest in graduate school, having a father who is 
a doctor and being nonwhite (Table 5.29). 

Interestingly, being female is also a positive predictor of being recruited into the science 
practitioner career. Most of the findings up until this point suggest that women are less likely to be 
recruited into science. Since gender has no effect on persistence (Table 5.28) and a positive effect 
on recruitment into practitioner careers, it may well be the ''human service" appeal of such careers 
that creates this unique pattern of gender effects. One interesting (and admittedly speculative) 
possibility here is that the appeal of other types of science careers for women might be 
strengthened if the "service" aspects of such careers could be given more emphasis. 

The fact that picking a freshman major in biological science carries the strongest weight of all 
predictors suggests that many of the uncommitted students were already interested in science- 
related careers, but simply unsure at the time they started college as to which science career they 
would pick. 
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Table 5.29 

Practitioner career: Recruits versus All others (N=:1QJ70) 



Variable ^ 

Background Characteristics 

Scientific orientation 
Father's career: Doctor 

Reason for college: prepare for graduate school 
Uncommitted (personality type) 
Gender: feniale 
Race: White 

Years of biological science in h.s. 
Status Striver (personality type) 
Intended major: biological science 
Intended major: business 
Intended major education 

College Environments 

Living at home 

Faculty: positive toward general education program 
(R=.i9) 

College Experiences 
Completed at least 4 years 
Completed at least 2 years 
Hours per week: volunteer work 
Workea on a professor's research 
Took a multiple choice exam 
Gave a presentation in class 
Took honors or advanced courses 
Worked on group project for a class 

(R=.22) 



Simple 
r 



Beta 



.07 


.006 


.03 


07 




.uo 


.07 


.01 


.05 


.05 


.003 


.04 


.03 


.01 


.03 


-.04 


-.02 


-.03 


.04 


(.003) 


(.02) 


-.01 


(-.0005) 


(-.01) 


1 A 

. 1 4 


.09 


.11. 


-.06 


-.02 


-.04 


A A 

-.04 


-.02 


-.02 


.02 


.01 


.03 


.03 


.02 


.03 


-.04 


-.04 


-.05 


.00 


.05 


.03 


.07 


.008 


.06 


.07 


.02 


.05 


.02 


.02 


.07 


-.04 


-.01 


-.04 


.05 


.01 


.03 


-.05 


(.006) 


(-.02) 



Notes: Coefficients presented for background characteristics and college environmental experiences are those listed 
after all environmental variables entered the regression equation. Coefficients for college experience variables 
are those listed in the last equation. Coefficients in parentheses represent those which did not remain 
significant 



There are only two environmental variables that predict recruitment into the practitioner 
career. That living at home during the freshman year is positively related to recruitment is 
interesting, given that students who are living at home would obviously have less frequent contact 
with the overall student population than would students who live on campus. That reduced contact 
with other students may dqi explain this effect is suggested by the college experience variables that 
entered the regression (see below). The other positive environmental effect is associated with a 
positive faculty attitude toward general education at the institution: if faculty are positive about the 
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general education curriculum, students are more likely to be recruited into the science practitioner 
career. The meaning and significance of this effect is not clear. 

Our discussion of college experiences will focus only on those experiences that are not 
obvious artifacts. As akeady suggested, the fact that the number of hours that students spend 
participating in volunteer work is a positive factor in recruitment suggests that volunteer work may 
reinforce students' interests in pursuing a career which will enable them to become a human service 
provider. Similarly, working on a professor's research project may serve to strengthen the 
student's interest in a practitioner career, especially if the research is connected to the health field. 

Gender Differences in Recruitment 

In order to understand further why women were more likely to be recruited into the science 
practitioner career, we ran regressions separately for men and for women. While there were some 
variables which were common to the two equations (having a father who is a doctor, wanting to 
prepare for graduate school, scientific orientation, and majoring in biological science) there were 
some variables that differentiated women from men. For example, being an African American was 
a positive factor in recruitment into the science practitioner career for women, but not for men. 
Men, on the other hand, are more likely to become recruits if they are noncitizens (se-t Tables 5.30 
and 5.31). 

Among college environments, living at home came in as a positive predictor of recruitment 
among women. For men, the percentage of students majoring in agriculture came in as a positive 
predictor. The significance of tiiis lone (and weak) predictor is not clear. 

There are several positive involvement variables tiiat are common to both men and women: 
working on a professor's research project and taking multiple choice exams. Otherwise, most of 
the differences may well be artifactual. 

Summary of Findings 

From the descriptive analysis we find that pcrsisters in science practitioner careers come to 
college with better preparation in the biological and physical sciences, better high school grades, 
and a more positive self-concept than either defectors or recruits. Persisters are also more 
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Recruits versus All others-men (N=4, 151) 



Table 5.30 
Practition er career: 

Variable 

Background Characteristics 
Father's career: Doctor 
U.S. Citizen 
Scientific orientation 

Reason for college: Prepare for graduate school 
Status Striver (personality type) 
Years biological science in h.s. 
Mother's career: Doctor 
Intended major: biological science 
Intended major: undecided 

College Environments 

Peers: percent majoring in agriculture 

(R=.22) 

College Experiences 

Hours per week: volunteer work 
Worked on professor's research 
Took a multiple choice exam 
Worked on a group project for class 
Discussed racial/ethnic issues 
Took remedial/development courses 

( R=>25) 

Notes: 



Simple r 


b 


Beta 


.08 


.04 


.05 


-.07 


-.06 


-.06 


.07 


(.006) 


(.03) 


.07 


.008 


.04 


-.03 


-.001 


-.03 


.05 


(.004) 


(.02) 


.05 


.09 


.04 


.17 


.11 


.16 


.05 


.03 


.05 




- on 




.08 


-.003 


-.05 


.05 


.02 


.06 


.02 


.01 


.06 


-.05 


-.009 


-.04 


-.02 


-.01 


-.04 


.04 


.03 


.04 
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after all environmental variables entered the regression equation. Coefficients for college experience variables 
are those listed in the last equation. Coefficients in parentheses represent those which did not remain 
significant 



committed to scholarly pursuits than are defectors. Defectors, on the other hand, are initially less 
committed to being science practitioners at college entry. That minority students persist more than 
white students is somewhat of a surprise, given that minorities do not show higher persistence in 
other science careers. Perhaps the lure of careers in fields like medicine and dentistry is 
sufficiently strong to enable minority students to persist in spite of difficulties of a premedical 
curriculum and the highly competitive nature of professional school admissions. 

Many students who are recruited into the science practitioner careers enter college with an 
interest in science, but they have not yet decided on a science career. These students may well 
have the ability, preparation, and interest to succeed in science, but without a positive early 
experience with science courses and teachers, they may well end up pursuing nonscience careers. 




Table 5.31 

Practitioner career: Recruits versus All others-women (N=6,521) 



Vanable 


Simple r 


b 


Beta 


Background characteristics 








Saentific onentauon 


.09 


.008 


.04 






.06 


.06 


Uncommitted (personality type) 


06 




OS 


Reason for college: Prepare for graduate school 


.07 


.009 


.04 


Race: African American 


.04 


.03 


.04 


SAT-Ve*rhal 


.114 


.01)007 


A A 

.04 


iiiLviiu.v;AA iiiaJUl • UlUiUglvoJ. SClcnvC 


1 o 
. 1 z 


.Us 


1 ri 

.10 


TntPnnf¥i tYimor' crv*ipl cr*"if*nr*<* 






.04 


College Environments 








Living at home 


.02 


.02 


.03 


(R=.18) 








College experiences 








Completed at least 4 years 


-.06 


-.05 


-.05 


Hours per week: volunteering 


.05 


-.03 


-.10 


Took a multiple choice exam 


.02 


.02 


.07 


Gave a presentation in class 


-.06 


-.02 


-.06 


Worked on professor's research 


.07 


.02 


.05 


Enrolled in honors program 


.05 


.01 


.03 


(R=.22) 









Notes: Coefficients presented for background characteristics and college environmental experiences are those listed 

after all environmental variables entered the regression equation. Coefficients for college experience variables 
are those listed in the last equation. 



What is important in the recruitment of men as compared to women appears to be very 
different. Women who are most likely to be recruited into science practitioner careers are initially 
uncommitted but more socially oriented than other students. They also score well on the SAT 
verbal test and show an early interest in social science fields rather than the hard sciences. It 
appears that one of the major attt^actions of practitioner careers for women is the opportunity to 
provide personal services to others. Such an appeal should probably be a major part ot any 
strategy intended to attract more women into scientific careers. 
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ENGINEERING CAREER 



This section presents the patterns of persistence, defection, and recruitment into engineering 
careers and the factors that differentiate these three groups of students. 

Patterns of Stability and Change 

Table 5.32 compares men's and women's interest in engineering as a career upon entering 
college, as well as four years later. Although 10% of all college students aspired to become 
engineers at the point of college entry, only 4.7% aspire towards engineering careers four years 
later. However, when broken down by gender, we see that it is primarily men who come to 
college interested in engineering (18.6%, as opposed to 4.1% of women). The greater percentage 
loss of men from engineering merely reflects their greater interest in engineering at the start of 
college. Four years after college entry, 8.8% of men plan to be engineers, compared to only 1.9% 
of women. 
Table 5.32 



Percent choosing Engineering Career: 1985-1989 





N 


Percent 

1985 


1989 


Percent change 
1985-1989 


Total 


26,306 


10.0 


4.7 


-5.3 


Men 


10,592 


18.6 


8.8 


•9.8 


Women 


15,396 


4.1 


1.9 


-2.2 



Among students who selected engineering as a career choice upon college entry, 48.1% 
persisted in these plans. Listed in Table 5.33 are the most popular career choices of engineering 
defectors four years after college entry. Business is the most popular career choice among 
defectors, followed by military careers, computer programming, "other," and research scientist. 
Table 5.34 describes the most commonly cited initial career choices of engineering recruits, who 
account for 25.6% of those selecting engineering careers in 1989. In addition to the large number 
of students who are initially "undecided" about their exact career choice, engineering recruits are 
also drawn primarily from students initially interested in careers in business, computer 
programming, scientific research, and medicine. If we can assume that many of the initially 
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Table 533 

Five top career choices for defectors from Engineering Careers 
(N=800) 



Career Choice 



Percentage 



Business 
Military 

Computer Programniing 
Other 

Research Scientist 



30.8 
13.0 
10.0 
8.7 
7.4 



Table 5.34 

Five top initial career choices for recruits into Engineering Careers 
(N=255) 



Career Choice 



Percentage 



Undecided 
Business 



21.8 
14.6 
12.6 
12.6 
9.2 



Computer Programming 
Research Scientist 
Physician 



undecided students fully intended to pursue a science career (but were uncertain as to which 
particular science career they preferred), and if we can assume that many (if not most) of those 
initially pursuing business careers were planning to study engineering, then the "one-way traffic" 
in engineering is even more than the data initially suggests. Clearly, the flow of traffic to and from 
engineering careers revolves around business, or around other scientific or technical fields. 
Interestingly, while engineering itself has been traditionally male-dominated, the various career 
choices cited by engineering defectors and recruits are in fields which have also been traditionally 
dominated by men. This result is perhaps to be expected, given that men account for more than SO 
percent of those pursuing engineering careers both in 1985 and in 1989. 

Descriptive Characteristics of Persisters, Defectors, and Recruits 

Examining the profile of persisters, recruits, deiectors with respect to aspirations for 
engineering careers, some noteworthy differences are evident among the three groups (see 
Appendix C). Defectors have lower high school grades than both persisters and recruits. Upon 
college entry, persisters rate themselves highest among the three groups in academic ability and 
mathematical ability, but rate themselves lowest on social self-confidence and writing ability. 
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Persisters are the least likely to expect to change their career choice during college (5.5%). 
Defectors display a slightly greater expectation to change their career choice (12.5%), while 
recruits into engineering are much more likely to expect to switch career plans during college 
(27.9%). Clearly, the students in these groups have some sense of the stability of their pre-college 
career aspirations even before they start college. 

Those students who ultimately choose careers in engineering (persisters and recruits) are 
much more likely than defectors to base their career decisions both on perceived job opportunities 
that are available and on pay. In addition, persisters and recruits are both more likely than are 
defectors to say they base their career choices on their parents' expectations. 

Persisters, defectors, and recruits each enter college with similar levels of commitment to 
making a "theoretical contribution to science." However, after four years of college, engineering 
persisters become slightly less interested in making theoretical scientific contributions (32.3% to 
27.0%), defectors become much less concerned with making such contributions (32.1% to 
15.1%), while recruits increase slightly their level of commitment to scientific theoi^ (32.9% to 
35.8%). Here is a case where a particular personal value appears to change in accord with changes 
in the student's career interests. 

Factors Involved in the Persistence, Defection, and Recruitment of Engineers 
Persisters versus Defectors in Engineering Careers 

Table 5.35 shows that the background characteristic most strongly predicting persistence of 
engineering career choice is high school CPA. The only other background characteristic having a 
positive effect on persistence is attending college because of parents' expectations. 

A number of background characteristics (those with negative signs), are related to defecting 
from engineering careers. Not surprisingly, the strongest factor for defection is expecting to 
change one's career choice. Clearly, students vary in their degree of commitment to an engineering 
career, and this ambivalence affects their chance of maintaining their career interests over the four 
years. This finding once again emphasizes the importance of an early commitment to science. 
Also, of those students who initially aspire to be engineers, those who come to college to get 
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Table 5.35 

Engineering Career: Persisters versus Defectors (N= 1,009) 



Variable 



Simple 
r 



Background Characteristics 

High school grades 

Expect to change career choice 

Reason for college: 

Preparation for graduate school 
Reason for college: Parents* expectations 
Reason for college: 

Become a more cultured person 
Intended major: physical science 

College Environments 

Distance from home to college 
Financial support from parents 
Pell Grant 

Financial support from part time job 
Peers: Outside Work 
Faculty: percent teaching 
general education courses 

(R=.3680) 

College Experiences 

Took an essay exam 
Took a multiple choice exam 
Worked on a group project in class 
Had a paper critiqued by an instructor 
Hours per week: studying/homework 
Took women's studies course 
Left school or transferred 

(R^>5631) 



Beta 



.12 


.05 


.14 


-.13 


-.09 


-.13 


-.09 


(-.07) 


(-.09) 


.06 


( 05) 


( 071 


-.10 


(-.06) 


(-.07) 


-.13 


-.21 


- 08 


-.12 


-.04 


-.10 


.05 


(.01) 


(.04) 


.06 


.14 


.09 


-.05 


-.11 


-.10 


.15 


.21 


.18 


-.13 


-.00434 


-.13 


-.36 


-.6 


-.21 


-.28 


-.12 


-.17 


.17 


.10 


.14 


-.28 


-.10 


-.14 


.12 


.03 


.09 


-.13 


-.16 


-.18 


-.16 


-.11 


-.08 



after all environmental variables entered the regression equation. Coefficients for college experience variables 
arc those listed in the last equation. Coefficients in parentheses represent those which did not remain 
significant 

training for graduate school are less likely to persist in this choice during the next four years. A 
third factor related to defection is coming to college to become a more cultured person. Finally, 
students who plan to major in the physical sciences are also less likely to maintain their engineering 
aspirations over time. This last finding may be related to the apparent competition for students 
between certain engineering and physical science departments, as already described in Chapter 4. 

As reported in several earlier regressions, receiving financial aid from parents or from a grant 
increases students' chances of maintaining career interests in engineering. The fact that those 
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students who work at part time jobs are less likely to persist may reflect the large investment of 
time and energy that is necessary to survive in the typical engineering curriculum. 

The environmental variable having the strongest positive association with engineering 
persistence is the percentage of peers who work at outside jobs. This measure is characteristic of 
commuter institutions that are large and nonselective and that enroll many students from lower 
socioeconomic backgrounds. Among other things, such institutions do not have large social 
science, political science, and history departments that might attract students away from 
engineering. Also, because students attending these schools usually live at home, their main 
interaction with each other will be within their courses. Thus, the peer environment of engineering 
students at many commuter schools may consist primarily of other engineering students, a factor 
which may help to retain many of them within engineering. 

Students who attend colleges away from home are less likely to maintain an initial interest in 
engineering. Living away from home provides students with new experiences and opportunities, 
many of which may attract some engineering students away from their initial career aspirations. 
Also negatively associated with engineering career persistence is the percent of faculty at an 
institution teaching general education courses. This finding probably reflects the effect of being at 
schools with large general education programs. The greater number of general education courses 
that students are required to take, the less likely they are to have maintained their initial career 
interest in engineering, since engineering as a major tends to require a large number of engineering 
or engineering-related courses. 

College activities (''intermediate outcomes") positively associated with persistence of 
engineering career aspirations are working on a group project for a class and the hours per week 
spent studying or doing homework. Activities negatively associated with engineering persistence 
include taking an essay exam, taking a multiple choice exam, having a paper critiqued by an 
instructor, enrolling in a women's studies course, and leaving or transferring from school. 
However, as mentioned earlier and in Chapter 4, these findings may well reflect the result of 
persisting towards a career in engineering, rather than the cause. 
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Recruitment into Engineering Careers 

Many of the background characteristics positively associated with recruitment into 
engineering are related to academic ability and preparation (Table 5.36). Students recruited into 
engineering fields are more likely than non-recruits to have greater scientific orientation, higher 
SAT Math scores, are more likely to have participated in a high school science contest, and are 
more likely to have used a personal computer in high school. These results underscore the 
importance of ability and early preparation in the production of engineers. Those who are more 
able and prepared are more likely to be attracted into engineering tlian other students. Yet, the fact 
that over 23% of recruits into engineering switched from other science fields may account for at 
least some of these findings. 

Women students who desire to influence the social or political structure, or those with 
"hedonistic" tendencies are least likely to be recruited into engineering. Perhaps the subject matter 
and the intense time demands of engineering do not seem attractive to the activist/hedonist, who 
may not want to commit great amounts of time to studying this relatively specialized field. 

While having a father who is an engineer is not related to persistence in engineering, it does 
increase a student's likelihood of being recruited into engineering. As pointed out earlier in this 
chapter and in Chapter 4, this emphasizes the importance of having a parent who can serve as a 
mentor or role model, thus allowing students to gain a first-hand understanding of science-related 
careers. It may also reflect in part the role of parents' expectations. As was found with engineering 
persistence, students who go to college because their parents expect them to go are more likely to 
be recruited into engineering, as are students who come to college in order to "learn more about 
things." 

As was found with persistence, students who attend college in order to become more cultured 
are less likely to be recruited into engineering fields. This finding reflects the importance of values 
in the choice of an engineering career: students who are more culturally/artistically oriented tend to 
avoid the field, while the more academically inquisitive students are attracted to it. It is important to 
realize that these value effects are over and above the effects of ability and family background. 
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Table 5.36 



VdilaDie 


oimpic 
r 


K 
D 


DCliX 


Background Characteristics 








Scientific orientation 


AO 


A 1 


A/t 
.04 


Cat xyfofVk 
oA 1 "JVlatn 




/ AAAOA\ 

(.ouoiy) 


/ AO 

(.02 


Gender: female 


-.09 


A 'i 

-.01 


-.03 


Used a personal computer in high school 


.07 


(.00356) 


(.02) 


Activist (personality type) 


-.04 


(-.00087) 


(-.02) 


Participated in high school science contest 
Father's career: Engineer 


.07 


.01 


.03 


.04 


A 1 

.01 


AO 

.02 


Reason for college: Parents' expectations 


.02 


.00477 


AO 

.03 


Hedonist (personality type) 


-.03 


A A 1 T 1 

-.00173 


AO 

-.03 


Reason for college: Become a more cultured person 


-.04 


(-.00439) 


(-.02) 


Reason for college: Leam more about 








things that interest me 


.02 


/ A 1 \ 

(.01) 


/ AO\ 

(.02) 


Race: African American 


A 1 


(.00o3j) 


/ A 1 \ 

(.01) 


Intended major: engineering 


.26 


.22 


O Z" 

.26 


Intended major: vocational/technical 


.07 


.07 


.07 


Intended major physical science 


AT 

.07 


AO 

.02 


A C 

.05 


Intended major: biological science 


-.03 


A 1 

-.01 


AO 

-.03 


College Environments 








Living in private room or apartment 


AO 

.03 


/ AO \ 

(.02) 


/ AO \ 

(.02) 


Faculty perception: student orientation 


AO 


/ AA 1 '2 A\ 


(-.02) 


Peers: Outside Work 


AA 


AO 
.Ui 


AO 


Faculty: percent in science 


1 A 
.14 


/ AAAO/1\ 


/ AO\ 

(.02) 


Faculty perception: resource and reputation emphasis 


AA 

.oy 


A t 
.01 


AO 

.08 


Peers: intellectual self-esteem 


.07 


A 1 

-.01 


AO 

-.08 


Peers: socio-economic status 


AO 

.02 


AAO cn 

.00357 


AA 

.09 


Peers: percent who are Jewish 


-.01 


-.00054 


-.04 


Faculty perception: campus racial conflict 


A 1 

-.01 


(-.00071) 


(-.00) 


Faculty: percent teaching interdisciplinary courses 


AA 

-.00 


/ AAAATX 

(.00007) 


/ A 1 \ 

(.01) 


Peers: Percent majoring in engineering 


1 O 

.18 


AA IOC 

.00125 


1 A 

.10 


Undergraduate enrollment 


.03 


-.000001 


-.05 


Percent expenditures on student services 


-.06 


-.00219 


-.07 


PiiHlif* flniir-vf*5ir f*ollf*orf* 


04 


.02 


07 


Total enrollment 


.04 


-.00426 


-.06 


Peers: Percent majoring in other/non-technical 


-.04 


-.00047 


-.03 


Peers: Percent majoring in physical science 


.03 


-.00124 


-.04 


Peers: Percent Hispanic students 


.02 


.00078 


.03 


Private university 


.04 


-.01 


-.04 


(R=.35) 
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Table 5.36 (Continued) 

Engineering Career: Recruits versus All others (N= 


11,224) 






V diloUlC 


oimpie 






r 


D 


beia 


i^oiiGgc Inexperiences 








Took an essay exam 


1 

-.12 


-.02 


A O 

-.08 


Took a multiple choice exam 


-.07 


A 1 

-.01 


-.08 


Worked on a group project in class 


.03 


/\ 1 

.01 


.06 


Hours per week: studying/doing homework 


AC 

.05 


A AO O *7 

.00237 


AO 

.03 






m 




Tutored another student 


.05 


.01 


.03 


Discussed racial/ethnic issues 


-.05 


-.01 


-.03 


Discussed course content with students 


.03 


.01 


.03 


Guest in professor's home 


-.04 


(-.01) 


(-.03) 


Participated in college internship program 


-.00 


.01 


.02 



(R=.38) 



Notes: Coefficienis presented for background characteristics and college environmental experiences are those listed 

after all environmental variables entered the regression equation. Coefficients for college experience variables 
are those listed in the last equation. Coefficients in parentheses represent those which did not remain 
significant 



Finally, the freshman major also affects the likelihood that a student will be recruited into 
engineering. The positive effects on recruitment of students majoring in engineering, vocational/ 
technical fields, or physical science suggest that many undecided students were in fact inclined 
toward science and engineering from the beginning. 

Living in a private room or apartment increases the likelihood of being recruited into 
engineering fields. Such arrangements may not only be more effective for studying and allowing 
students to concentrate on their work, but they may also serve to isolate the student from peers in 
other (competing) fields. 

Similar to the finding for engineering majors, attending an institution which spends more 
money on student services or which has a more student-oriented faculty slighdy decreases a 
student's chances of being recruited into engineering. 

A number of envkonmental effects are associated with recruitment into engineering careers. 
Institutions with large percentages of science faculty and with large engineering programs (i.e., 
many peers majoring in engineering) are more likely to recruit students into engineering. However, 
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consistent with the findings in Chapter 4, recruitment into engineering fields is negatively affected 
by attending an institution with a large physical science program. 

A number of other peer environmental factors are associated with recruitment into 
engineering cai'eers. Similar to the finding for engineering career persisters, students attending 
institutions in which many of their peers work full-time to pay for college are more likely to be 
recruited into engineering. 

Positive environmental factors in recruitment include a strong institutional emphasis on 
resource acquisition and reputation enhancement, a peer group with high socioeconomic status, 
and attending a public four-year college. But perhaps the most intriguing environmental effects 
concern three environmental measures that have positive simple correlations with recruitment but 
which turn out in the regression analysis to have negative effects on recruitment: institution size, 
private university, and a peer environment characterized by high intellectual self-esteem. It is 
understandable that such institutions would have relatively large numbers of recruits (the positive 
simple coirelation) simply because they are more likely than other types to have large engineering 
programs. But why should they have a negative effect on recruitment (the negative Beta 
coefficients)? Could it be that the student bodies of large private universities represent so many 
diverse career interest that some potential engineering recruits are lost to other fields? Could it be 
that a peer group with high intellectual self-esteem views engineering as too narrow or **applied" or 
**practical'7 These admittedly speculative interpretations provides interesting challenges for future 
research on the effects of peer environments. 

College activities positively associated with recruitment include: working on a group project 
for class, hours per week spent studying, tutoring other students, discussing course content with 
students, and partit pating in an internship program. While these activities may be the result rather 
than the cause of switching into an engineering career at some point during college, they also may 
act to reinforce the content of courses, thus instilling students with the academic confidence to 
switch their career plans to engineering. 
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Involvement measures negatively associated with engineering recruitment include taking an 
essay exam, taking a multiple choice exam, giving a class presentation, discussing racial and ethnic 
issues, and being a guest in a professor's home. Again, many, if not most, of these involvement 
measures are probably the result rather than the cause of being recruited into engineering. 

Gender Differences in Recruitment 

Because being female entered as a negative predictor of recruitment into engineering careers, 
additional regression analyses were performed separately by gender in order to gain an 
understanding of any differences among the factors associated with men*s and women's 
recruitment into engineering (see Tables 5.37 and 5.38). 

When only those variables that remain as significant predictors throughout the regressions are 
considered, the input variables predicting recruitment are remarkably similar for men and women. 
The only unique predictors for men are having a father who is an engineer and attending college to 
"leam more about things that interest me." For women, the only unique predictor is participating 
in a high school science contest. 

Both men's and women's recruitment into engineering are positively affected by attending 
colleges with greater percentages of science faculty and high proponions of peers majoring in 
engineering. As was found for the overall sample, enrollment size has an interesting effect on 
recruitment into engineering careers: a positive simple correlation and a negative final Beta weight. 

There appear to be only a few notewonhy differences between the college environments 
affecting men's and women's recruitment into engineering. A number of effects that were 
described for the overall sample actually appear to have an effect only for men: the peer **work" 
measure, peer intellectual self-esteem, resource and reputation emphasis, and the percent of 
degrees awarded in *'other/non-technical" fields. Similarly, women's recruitment, but not men's, 
appears to be positively affected by attending a public four-year institution. One variable that did 
not entered the regression for the overall sample, but did enter for the women's sample, is 
attending an institution with over 80% men, which has a positive simple correlation but a negative 
effect on recruitment into engineering careers. 
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Table 5.37 



vanaDie 


simple 






r 


D 


Beta 


Background Characteristics 








Scientific orientation 


.10 


(.01) 


(.04) 


oAl-Matn 


.09 


(.00) 


(.04) 


Used a personal computer in high school 


.09 


(.01) 


(.03) 


Father*s career: Engineer 


.07 


.03 


.04 


Reason for college: Learn more about 








things that interest me 


.06 


.02 


.06 


Reason for college: 








Become a more cultured person 


-.03 


(-.01) 


(-.03) 


Reason for college: Parents' expectations 


.03 


(.01) 


(.04) 


Reason for college: Preparation for 








graduate school 


-.01 


(-.01) 


(-.03) 


Intended major: engineering 


.26 


.22 


.26 


Intended major: vocational/technical 


.06 


.05 


.05 


Intended major: physical science 


.06 


.03 


.05 


College Environments 








Living on campus 


-.05 


(-.02) 


(-.04) 


Faculty perception: student orientation 


-.13 


(-.00348) 


(-.04) 


Peers: Outside Work 


.00 


.04 


.08 


X a^uiiy* uwiv^iii ill oV'iviiv'w 


1 < 

. I D 


\.\J\J\JJCt) 


\.\Ji) 


Faculty perception: resources and 








reputation emphasis 


.1 1 


.01 


.07 


Peers: intellectual self-esteem 


.06 


-.01 


-.10 


Peers: percent majoring in engineering 


.20 


.00145 


.11 


Undergraduate enrollment 


.05 


-.000002 


-.06 


Percent expenditures on student services 


-.08 


-.00238 


-.06 


Peers: percent majoring in other/non-technical 


-.04 


-.00088 


-.04 


(R=.36) 








College Experiences 








Took an essay exam 


-.17 


-.03 


-.11 


Took a multiple choice exam 


-.09 


-.03 


-.11 


Worked on a group project in class 


.05 


.02 


.07 


Discussed racial/ethnic issues 


-.08 


-.01 


-.04 


(R=.40) 









Notes: Coefficients presented for background characteristics and college environmental experiences are those listed 
after all environmental variables entered the regression equation. Coefficients for college experience variables 
are those listed in the last equation. Coefficients in parentheses represent those which did not remain 
significant 
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Table 5.38 

Engineering Career: Recruits versus All others-Women (N=7»156) 



Variable 



Simple 
r 



Beta 



Background Characteristics 

Scholar (personality type) 

Participated in high school science contest 

Social Activist (personality type) 

Scientific orientation 

Race: African American 

SAT-Math 

Race: Pueito Rican 

Intended major: engineering 

Intended major: vocational/technical 

Intended major: physical science 

College Environments 

Faculty: percent in science 

Peers: percent majoring in engineering 

Peers: over 8,0% male enrollment 

Total enrollment 

Public four-year college 

Percent expenditures on student services 

(R=.32) 

College Experiences 

Worked on a group project in class 

Took an essay exam 

Took a multiple choice exam 

Tutored another student 

(R=.33) 



.06 


(.00041) 


(.02) 


.06 


.01 


.03 


-.03 


(-.00087) 


(-.02) 


.06 


(.00179) 


(.02) 


.04 


(.01) 


(.02) 


.05 


(.00002) 


(.02) 


.03 


(.04) 


(.02) 


.25 


.23 


.24 


.09 


.09 


.09 


.07 


.02 


.06 


1 1 


( 0004 1 ^ 




.13 


.00092 


.10 


.03 


-.08 


-.05 


.00 


-.00469 


-.10 


.03 


.02 


/At 

.07 


.03 


-.00108 


-.05 


.03 


.01 


.05 


.06 


-.01 


-.05 


.04 


-.00493 


-.05 


.05 


.00435 


.04 



Notes: Coefficients presented for background characlcrisUcs and college envii'onmenial experiences arc those listed 

after all environmental variables entered ihe regression equation. Coefficients for college experience variables 
are those listed in the last equation. Coefficients in parentheses represent those which did not remain 
significant 
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Summary of Findings 

During the college years, there is a substantial decrease in the interest among both men and 
women in careers in engineering. Proponionately, male engineering majors outnumber female 
engineer m.ajors by more than four to one; however, the proportionate decline of interest in this 
career is approximately equal for men and women. Students who defect from engineering head 
primarily towards careers in business, the military, computer programming, and scientific 
research. Most students who are recruited into engineering from other career choices during 
college are those whose initial career aspirations were undecided, or in business, computer 
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programming, scientific research, or medicine. Apparently, many freshmen who say they are 
undecided but later switch to an engineering choice were interested in science or engineering when 
they first entered college, but simply undecided as to which panicular science-oriented career (or 
engineering speciality) they would choose. There is also reason to believe that many of those who 
switch from this career choice from business to engineering were planning all along to major in 
science or engineering. These facts make it clear that most of the recruits into engineering careers 
come from other science-related fields. 

Students whose aspirations for engineering careers persist during college differ from those 
who defect from engineering in that they tend to be more academically able, to have stronger 
scientific preparation, and are initially more committed to the field. Defectors from engineering 
display initial interests that extend far beyond engineering: they are more likely to say they enrolled 
in college to become more cultured or to broaden their horizons, and they attend institutions farther 
from home. 

Persisters in engineering careers, compared to defectors, spend greater amounts of time 
studying, are less likely to hold part-time jobs, are more likely to have financial assistance to 
support themselves through college, and more often say that they came to college because of parent 
expectations. 

In many ways, students who are recruited into engineering are very similar to those who 
persist. Engineering recruits exhibit greater academic ability and scientific preparation than non- 
recruits (i.e., those who maintain non-engineering choices throughout college). As with 
persisters, recruits are less likely than non-recruits to have a variety of interests outside 
engineering. Recruits are less prone to social activism and hedonism, and are less likely to be 
attending college in order to become more cultured. Instead, recruits are more likely to cite *'to 
learn more about things that interest me" as a primary reason for coming to college. 

Women, however, are significantiy less likely than men to be recruited into engineering 
during college. Women are more likely to be recruited into engineering if they attend public four- 
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year colleges and less likely to be recruited if they attend colleges where women comprise less than 
2.0% of enrollment. 

Parental influence also seems to play a role in recruitment into engineering. Men whose 
fathers are engineers or who came to college because of their parents* expectations are more likely 
I to be recruited into engineering. 

Engineering recruitment is less likely to occur in institutions which have a strong student 
^ orientation. Instead, recruitment is more likely where there is a large percent of science faculty, 

larger engineering departments, and a greater emphasis placed on resources and reputation 
\ enhancement. However, a physical science presence on campus has a negative effect on 

I recruitment into engineering. Physical science majors, or students in schools with larger physical 

science departments, are less likely to be recruited into engineering during college. An 
^ interpretation of this finding relates to both the competition for students which exists between many 

physical science and engineering departments, as well as the prevailing academic elitism which 
I favors the physical sciences over engineering. Indeed, campuses where students exhibit more 

I intellectual self-esteem are less likely to recruit students into engineering. 

Finally, students who are recruited into engineering are more likely to engage in college 
I activities conducive to learning. Recruits spend more time studying, tutoring, discussing course 

content with other students, and doing internships, than students who are not recruited into 
I engineering. 

Overall, production of engineering persisters and recruits is enhanced through early scientific 
preparation, and through college experiences which allow students to become actively involved in 
the learning process. Yet, a large number students with the preparation and the ability to become 
engineers ultimately select other careers. It is the task of higher education to figure out how these 
potential engineers, with their varied interests, can be encouraged to remain in, and enjoy, 
engineering. 
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Summary of Findings, Conclusions, and Implications 

In this chapter we have examined the overall net changes during college in the number of 
science majors and science career aspirants in greater depth by assessing and comparing the 
characteristics of four groups: persisters, defectors, recruits, and non-science students (those who 
never indicate an interest in science). Persisters and recruits tend to be oetter prepared in science 
when they enter college and to have had higher CPAs and higher test scores. Defectors and non- 
science students tend to differ from the other two groups in their values about life in general. For 
example, students who defect from physical science majors tend to place more value on personal 
goals that have to do with money and status. Early career indecision is also predictive of changes: 
more students who were initially undecided are found among both the recruits and the defectors. 

Examining the majors and careers to which students defect, business as a major and as an 
ultimate career appears to be popular with the defectors from each of the science majors and careers 
we examined, but especially in engineering. Social sciences also attract high proportions of 
defectors from the natural sciences. However, there is also a good deal of interchange between the 
sciences and engineering: physical science defectors often choose engineering, and defectors from 
engineering majors often choose to major in physical sciences. 

Students who are undecided with respect to majors or careers constitute a major source of 
recruits into the sciences and engineering. Most of these initially "undecided" recruits, however, 
show some interest in and talent for science when they stan college. 

Early commitment to an engineering career is clearly an imponant factor in whether students 
persist in their initial engineering career aspirations. Persisters are most likely to be those students 
who are initially more focused, are hard workers academically, and have very few outside 
diversions. Parental influences play a role as well: having a father who is also an engineer 
enhances the student's chances of persisting. 

Women favor biological science majors over both physical science and engineering majors. 
Women are also much more likely than men to indicate science practitioner, rather than research 
scientist or engineer, as a career choice. Women are less likely than men to be recruited to 
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engineering majoi*s and to persist in research scientist careers, but they are more likely to be among 
the recruits to science practitioner careers. 

Women are more likely to be recruited to engineering majors if they score high on the SAT- 
Math score and have a strong scientific orientation. Using a personal computer while in high 
school and having received tutorial assistance while in college also increases a woman's chance of 
becoming a recmit into an engineering major. 

The influence of peers is apparent in both persistence and recruitment: the more peers there 
are majoring in a particular SME field, the greater the persistence in and/or recruitment into that 
field. These findings have direct implications for how we may wish to organize the college 
experiences of students. Basically, an effort needs to be made to encourage individual science 
students to have greater contact with others who share similar career interests. 

Being around people with similar interests appears to reinforce one's own choices and 
interests in the same area. It should be added, however, that this peer effect varies across different 
SME fields: in the physical sciences, it appears to operate primarily on recruits , whereas in the 
biological sciences it operates primarily on persisters . In engineering it appears to affect both 
persisters and recruits. 

The results also highlight the competition among various SME fields akeady noted in Chapter 
4. Physical science departments play a key role here: having a large physical science program on 
the campus (a high proponion of students majoring in the physical sciences) appears to discourage 
recruitment into engineering careers and to reduce retention among biological science majors. 
These effects help to explain why the physical sciences experience smaller net losses during the 
undergraduate years: the stronger programs attract many defectors and potential recruits away from 
biology and engineering careers. 

In shon, these findings suggest that any strategy for increasing the number of students 
pursuing SME majors and careers should (a) consider whether to focus on retention, on 
recruitment, or on both retention and recruitment; and (b) take into account the possible effects of 
competition among SME fields. 
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Grants as a form of aid seem to be important for persistence in physical science fields. While 
smaller colleges appear to facilitate persistence in science, highly selective institutions tend to 
reduce it. It may be that strong competition discourages students from persisting in fields that are 
academically quite demanding. 

Certain specific experiences in college may be important in determining whether students 
persist in or are recruited into science and engineering. Participating in research with faculty is 
positively associated with both retention and recruitment, especially among students who are 
uncertain about their careers and majors. Participating in honors programs also appears to benefit 
retention and recruitment. It may be that students in honors programs have closer contact both 
with faculty and with other science students. 

Faculty behavior also seems to play an important role. Student-centered faculty appear to 
enhance students' persistence in biological sciences and encourage recruitment into careers in 
research. On the other hand, persistence in the physical sciences appears to be reduced by 
attending an institution where the faculty is heavily research oriented. This finding suggests that 
such faculty may be less involved in teaching and advising students. Students at such institutions 
probably get little support and encouragement from faculty role models. 

Tutoring other students also appears to be a positive factor for persistence in science and 
engineering. This result suggests that institutions need to consider seriously the development of 
experiences where the more advanced students have opportunities to participate in the teaching of 
science to their classmates. 
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CHAPTER 6 

Factors Influencing Acquisition of Scientific Knowledge and Quantitative 

Competency 

Analyses reported in the preceeding two chapters underscore the importance of academic 
ability and achievement in the choice of science majors and careers: practically every regression 
identified one or more such measures (school grades, standardized test scores) as positive factors 
in the student's eventual choice of a college major or career in some field of science or engineering. 
Ability and achievement affect both persistence and recruitment. 

In this chapter we attempt to identify these envu-onmental factors that affect the development 
of mathematical competency and scientific knowledge during the undergraduate years. For these 
analyses the outcome measures consist of the students' performance on either of two nationally 
standardized tests used for admission to graduate and professional school: the Graduate Record 
Examination (GRE) Quantitative test and the Medical College Admissions Test (MCAT). Among 
other things, these tests measure analytical and problem solving skills as well as knowledge of 
scientific and mathematical content. These tests also represent important ''gates" for entry into 
graduate and professional programs that lead to high level positions in science, medicine, and 
college teaching. As a consequence, developing undergraduate students' ability to perform well on 
these tests should be an important goal of any undergraduate program, especially one that includes 
scientific and mathematical content and which purports to prepare students for post-graduate study. 
In short, for reasons of both content and function, it is useful to know what kinds of 
undergraduate institutions and programs facilitate or inhibit the students' ability to perform well on 
such tests. 

Since it is well known that students entering different kinds of colleges and programs akeady 
differ substanrially in their performance on standardized tests, it was considered necessary to have 
available scores on similar college admission tests as input or "control" data. Thus, in addition to 
the questionnaire data already discussed, we were fortunate in being able to obtain from the 
College Entrance Examination Board and the American College Testing Program the college 

6-1 



admission test scores of those 1985 entering freshman who completed the Fall survey in the 
Cooperative Institutional Research Program (CIRP). 

Conversion of ACT to SAT equivalence was made possible by the existence of a subsample 
(N=14,865) for whom scores on both tests were available. Several analyses of these cases 
showed that it was possible to conven the ACT math score directly into the equivalent SAT math 
score, and that the sum of the other three ACT tests ( English, social sciences, natural sciences) 
could be converted into an equivalent SAT verbal score. The SAT and ACT math scores correlate 
.85, and the SAT verbal and ACT verbal equivalent correlate ,82. All 1985 freshman for whom we 
had both entering freshman questionnaire data and SAT (or equivalent ACT) scores were then 
matched against the files of the Educational Testing Service to obtain scores on the GRE. The 
unweighted mean scores of this sample (N=:8,819) on both the SAT and GRE tests is quite high: 
mean SAT Verbal and Math of 537 and 573, respectively, and mean GRE Verbal and Quantitative of 
533 and 590, respectively. Given that our sampling of institutions overrepresents the more 
selective institutions, and given that our sample of students includes only "fast trackers" who 
manage to take their GRE tests within four years after first entering college, one would expect this 
to be a highly select group of students. Nevenheless, it should be pointed out that the variability in 
test scores is only slightly less than the variability reported by ETS for its standardization 
population (Educational Testing Service, 1987a, 1987b). Thus, the standard deviations were 103 
and 106, respectively, for the SAT verbal and SAT math (compared to 104 and 114 for the 
population), and 108 and 123, respectively, for the GRE Verbal and Quantitative test ( compared to 
118 and 132 for the population). The fact that the variability in test score performance in our 
sample has been only slightly constrained indicates that the correlations of these test scores with 
other variables will not be substantially attenuated by the select nature of our sample. 

Scores on the MCAT were obtained from the association of American Medical Colleges. 
There was a total of 1,854 students for whom we had both 1985 entering freshman survey data, 
SAT or ACT data, and MCAT data. Regression results using the GRE Quantitative and Analytical 
tests and the MCAT tests are reported separately below. 
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GRE Quantitative Test Performance 

The simple correlation between the SAT-Math and GRE-Quantitative is .85. Considering the 
four-year time lapse, this is indeed a remarkably high correlation. Clearly, these two tests, despite 
their different names, appear to be measuring very similar qualities. As a matter of fact, a "test- 
retest reliability" of .85 over a four-year time span would be remarkable, even if exactly the same 
instrument were used on both occasions. 

Next to the SAT Math score, the strongest freshman predictor or the GRE Quantitative score 
four years later is the students' self-rating on mathematical ability. Apparently, this self-rating 
contains information about the student's mathematical skills not contained in the SAT math scores 
(partial Beta = .21). Other positive predictors that add significantly to the regression equation 
include the student's high school grades, SAT Verbal score, interest in making a theoretical 
contribution to science, fathers educational level, having a father who is an engineer, tutoring other 
students in high school, being undecided about a career choice, using a personal computer, number 
of physical science courses taken in high school, and having no religious preference. Negative 
input predictors include age, being a woman, being African American, giving "to improve my 
reading/studying skills" as a reason for attending college, being a non-citizen, interest in writing 
original works, asking high school teachers for advice after class, and three personality measures: 
Leadership, Artistic Inclination, Social Activism. That these three personality measures should 
negatively affect students' GRE quantitative scores is somewhat puzzling. One admittedly 
speculative possibility is that heavy engagement in these activities — student government, artistic 
pursuits, and social activism — consumes a lot of students' time and energy but does little, if 
anything, to enhance the development of quantitative skills. 

As would be expected, majoring in science, engineering, or other technical fields facilitates 
the development of quantitative skills, whereas majoring in the arts or humanities has a negative 
effect. (These and other effects discussed below are assessed only after the effects of student input 
characteristics have been controlled). Majoring in science or engineering adds between 10 and 30 
points to the student's GRE Quantitative score, depending upon whether one discounts the effect of 



other involvement variables that might be related to choosing a science and engineering career 
(below). Majoring in biological science, somewhat surprisingly, turns out to have a negative effect 
on ORE quantitative performance, even though the simple correlation between choosing a biological 
science major and a GRE quantitative score is positive. Once entering freshman characteristics are 
controlled (especially SAT math), the coefficient becomes negative. These findings suggest that 
many biological science majors once in college, may avoid courses that challenge their quantitative 
skills. 

Financing college with personal savings is positively associated with GRE quantitative 
performance, whereas having need-based aid appears to have a negative effect. 

Analyses using faculty environmental data involved some loss of cases (from 8,819 to 
6,359) because not all institutions participated in the faculty survey. GRE Quantitative performance 
is positively affected by both the Intellectual Self Esteem of the peer group and the Research 
Orientation of the faculty. Other variables having positive effects include the size of the student 
bodv. the percent of Asians in the student body, and the use of v/ritten evaluations. Other faculty 
variables having positive effects include the percent of faculty in science fields, the faculty's 
perception that there is keen acaoemic competition between students, and the institution's 
diversity emphasis. The percent of women on the faculty has a negative effect on GRE quantitative 
performance. 

A much larger loss of cases (from 6,539 to 2,002) was necessitated in the analyses of 
"involvement" or "intemiediate outcome'' variables, since these variables come from the 1989-90 
follow-up questionnaire. A number of these variables show significant partial correlations with 
GRE quantitative scores following control of student input and environmental characteristics. The 
strongest correlation involves the number of math/numerical courses taken in college. Here we 
have clear-cut evidence in support of the truism that '^students leam what they study." The fact that 
taking writing skills courses has a negative effect on GRE quantitative performance is perhaps to be 
expected, although we do not find a similar pattern with math courses and GRE verbal performance 
(see Astin, 1993). In other words, taking math/numerical courses does not appear to impede the 
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development of verbal skills in the same way that taking a lot of courses that emphasize writing 
seemed to impact negatively on quantitative skills. These contrasts may well reflect something 
about the modern college curriculum. Whereas all students are required to take at least some 
courses in the humanities and some courses that emphasize the development of verbal skills 
(reading, writing, speaking), it is possible in many institutions for those students whose interests 
lean heavily toward literature, language, the ans, and the humanities to avoid taking any courses 
that focus on the development of quantitative skills. Apparently, many students do just this. 
Clearly these findings have significant implications for curricular committees that may be 
concerned about the development of students' skills in quantitative reasoning and analysis. 

Two other involvement variables show significant panial correlations with GRE Quantitative 
performance: college CPA and tutoring other students. The positive correlation with tutoring raises 
an interesting ambiguity: do students engage in tutoring merely because they have well-developed 
quantitative skills, does tutoring itself enhance the development of such skills, or both? That the 
students who have well-developed quantitative skills are more likely to end up tutoring other 
students in college is suggested by the fact that the simple correlation between tutoring and the 
GRE quantitative score diminishes considerably (from .14 to .03) when SAT math and other input 
and environmental characteristics are controlled. However, the fact that the correlation remains 
highly significant statistically, even after all other involvement variables are controlled, suggests 
that tutoring may indeed help to enhance quantitative skills. Similar theoretical arguments have 
recently been advanced to explain why cooperative learning seems to benefit all participants, 
regardless of their achievement levels (Johnson, Johnson, & Smith, 1991). 

GRE Analytical Performance 

While there was no entering freshman pretest score available for the GRE Analytical score, 
the fact that more than half of the variance in this score could be predicted from the SAT Verbal and 
Mathematical scores (R = .76) suggests that the SAT represents a fairiy good pretest for the GRE 
Analytical. Other input characteristics having positive effects on GRE Analytical performance 
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include being white, self-rated mathematical ability, using a personal computer, high school GPA, 
and two personality measures: Hedonism and Artistic Inclination. TJegative input predictors include 
self-rated physical health, citing ''to improve reading and study skills" as an important reason for 
attending college, being African American, and commitment to creating artistic works. 

Gender produces interesting results in the prediction of the GRE analytical score. Women get 
much lower scores on the GRE analytical than men do, as evidenced by the simple correlation of - 
.20. The entry of SAT mathematical into the regression, however, changes this simple negative 
correlation to a significant positive partial correlation. This positive correlation survives through the 
entire regression, suggesting that some kind of direct positive effect of gender on analytical skills 
occurs during the undergraduate years. In other words, the reason why women get lower 
analytical scores is because they enter college with lower SAT Math scores than the men do. Once 
this differential in math preparation is controlled, being a women has a positive effect on GRE 
analytical scores. What this means is that women actually get higher analytical scores than one 
would expect from their SAT scores. The reason for this positive effect is not at all clear, but it 
provides interesting material for further studies on gender differences. 

As would be expected, majoring in some field of physical science has a positive effect on 
GRE analytical scores. Other positive effects are associated with the use of graduate teaching 
assistants and the percentage of Hispanic students in the undergraduate student body. 
Conceivably, associating with a lot of TA's, many of whom would have taken the GRE relatively 
recently, may help undergraduates gain useful tips about preparing to take the GRE. As recent 
applicants themselves, the TA's could also serve to motivate the undergraduates by reminding them 
of the fact that their chances of being admitted will be enhanced by scoring well. 

No faculty variables are found to be significantly correlated with GRE analytical performance, 
once the effects of input variables have been controlled. This negative result suggests that faculty 
teacher practices have very little effect on students' analytical competency. 

Only three involvement variables are associated with GRE analytical score (following the 
control of input and environment variables): undergraduate GPA, hours per v/eek spent socializing 



with friends (both positive correlations), and receiving personal/ psychological counseling 
(negative correlation). The positive effect of undergraduate CPA, which occurs with other 
standardized test scores (Astin, 1993), suggests once again that college grades, despite their 
relativistic nature, may indeed reflect cognitive learning. 

MCAT Performance 

The SAT Math and Verbal scores produce a multiple correlation of .76 with the MCAT, 
suggesting that the SAT is a reasonably good pretest for this test. The weights assigned to the two 
SAT scores were nearly equal in size (the weight for math was slightly higher), indicating that the 
MCAT is relatively evenly balanced between quantitative and verbal skills. Other entering 
freshman characteristics having positive weights in the prediction of MCAT scores include high 
school CPA, self-rated academic and mathematical abilities, and career indecision. Negative 
weights are associated with being a woman (the largest individual weight except for SAT scores), 
being African American, and being a non-citizen. 

Thar, entering college with plans to major in an allied health field carries a negative weight in 
predicting MCAT scores is a bit of a surprise. This result suggests that students who initially 
aspire to a career in allied health but then switch to a pre-med curriculum during college are at 
somewhat of a disadvantage in terms of their preparation to take the MCAT. Could it be that the 
basic science courses taken in connection with rn allied health major are not as rigorous as similar 
courses taken in a traditional liberal arts program? 

The environmental variable having by far the strongest effect on MCAT scores is the peer 
measure. Intellectual Self-Esteem. Why should the intellectual self-esteem of the peer group 
facilitate perfomiance on both the MCAT and GRE tests? There are at least three possible (and not 
mutually exclusive) interpretations. First, being around a lot of other highly able, self-confident, 
and motivated students may stir up the individual student's competitive inclinations. Second, 
verbal interactions among such students may often involve the exchange of information and ideas 
that are useful in taking these standardized tests. In other words, such students may represent 
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good "teachers" for one another. Finally, since students with high intellectual self-esteem are likely 
to take graduate adniissions tests, there are more individual students in such an environment from 
vv^hom to learn '*tricks of the trade" in preparing to take such tests. Other variables having positive 
effects on MCAT scores include paying for college expenses with personal savings and the percent 
of Asians in the undergraduate student body. It is interesting to note here that bgin g Asian- 
American as such does not show any significant effects on either the GRE or the MCAT, even 
though attending a college with a relatively high proportion of Asians in the student body positively 
affects performance on both tests. Apparently, this peer group measure affects Asians and non- 
Asians alike. The only negative effects on MCAT scores are being supported by a college 
work/study grant and attending a college for women. 

Studying the effects of faculty environmental variables necessitates a slight loss of students 
(from 1,854 to 1,785). The strongest effect by far is associated with the faculty perception of 
"keen competition" among undergraduate students for grades. This perceptual variable, 
incidentally, is strongly associated with the Intellectual Self-Esteem of the peer group (r =.71). As 
a matter of fact, at the step where ''keen competition" enters the regression, the panial regression 
coefficients for the two variables are virtually identical (both coefficients equal .13). But when 
"keen competition" enters the regression, the coefficient for Intellectual Self-Esteem is diminished 
considerably. In effect, then, there is little to choose between these two variables when it comes to 
their effects on MCAT scores since the difference in their partial Betas at the step where "keen 
competition" enters is insignificant. 

The only faculty environmental variable showing positive effects on MCAT performance is 
the percent who teach interdisciplinary courses. Two faculty variables have negative effects on 
MCAT performance: the average age of the faculty and the perception that faculty colleagues are 
positive about the institution's general education program. In these faculty analyses, two other 
institutional characteristics entered the regression equation with negative weights: attending a public 
university and the percent of total expenditures devoted to instruction. 
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Analyses involving the possible effects of involvement variables on MCAT performance 
required a much reduced sample size (n = 502), since it was necessary to have follow-up 
questionnaire data as well as all of the data required for the faculty analyses. The involvement 
measure wich by far the strongest correlation with MCAT performance (after the effects of input and 
environmental characteristics are controlled) is undergraduate CPA (panial Beta = .22). Three otlier 
involvement variables have negative associations with MCAT performance: received 
personal/psychological counseling, hours per week spent attending religious services, and hours 
per week spent with student clubs or organizations. 

Summary and Discussion 

These analyses of factors affecting students' performance on nationally stanardized tests of 
skill and knowledge in math, analytical thinking, and science yield several consistent patterns. To 
begin with, much of the variance in performance four years after entering college can be attributed 
to preexisting differences at the point of college entry. Among other things, this result highlights 
the imponance of precollegiate preparation: to a large extent students' performance at the time of 
graduation from college is constrained by precollegiate preparation, regardless of what happens in 
college. 

Findings regarding other precollegiate (input) factors are a cause for concern. That African 
American students perform less well on the graduate admissions tests than would be expected from 
their college admission test scores suggests that their undergraduate educational experiences are not 
enhancing their scientific knowledge and mathematical skills to the same extent as is found with 
members of other raciWethnic groups. Thus, the substantial gaps in performance between African 
Ameiican and other students that already exist at the time of college entry are actually widened 
during college. 

A similar scenario characterizes the resuUs for women. Performance gaps favoring men at 
the point of college entry appear to widen during the undergraduate years, as reflected in 
performance on the GRE Quantitative test and MCAT. A notable exception here is the ORE 



Analytical test, where women actually perform better than do men with comparable SAT scores at 
college entry. 

As fas as environmental factors are concerned, many of the findings seem to support the 
argument that the key to enhancing students' performance on standardized tests is competitiveness . 
Scores on both the GRE Quantitative and MCAT tests appear to be enhanced by exposure to a peer 
group with high intellectual self-esteem and "peer competition" among students. That performance 
on these two tests is also positively affected by exposure to a peer group that includes a high 
proportion of Asian Americans and negatively influenced by a peer group that includes large 
proportions of women could also reflect the effects of competitiveness. Asian Americans, for 
example, tend to excel in math and science. Women, on the other hand, tend to perform less well 
than men do on tests of mathematical and scientific knowledge. Moreover, in a study which 
compared the environments of men's colleges with those of women's colleges (Astin, 1968), the 
single factor showing the greatest differentiation was "competitiveness*' (men) versus 
"cooperative ness" (women). 

There are, of course, other possible interpretations of these patterns. As suggested earlier, 
peer groups that are high in intellectual self-esteem (as well as peer groups with large proportions 
of Asian Americans and small proponions of women) would be likely to include many students 
who are interested in science and math and who intend to pursue postgraduate study. Simply 
affiliating with such a peer group for four years may well provide the student with a more "science- 
oriented" experience which could add something to his or her scientific and mathematical 
knowledge through informal conversations, co-curricular activities, and other out-of-class 
experiences. Furthermore, exposure to such a peer group would also enable the student to acquire 
more "tricks of the trade" in preparing for graduate and professional school admissions tests. 

That GRE Quantitative performance is also enhanced by attending a college where a high 
proportion of faculty are in SME fields raises an interesting question concerning the undergraduate 
curriculum. Could it be that the general education curriculum in such institutions is more heavily 
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weighted toward math and science, simply because of the influence that can be brought to bear by 
the sizable contingent of science-oriented faculty? 

One possible policy conclusion to be drawn from these results relates to the old practice of 
"tracking." A simplistic application of the results would recommend segregating students with 
strong science interests and high intellectual self-esteem from other students. While such a practice 
might well enhance the test performance of these elite students, what about the math and science 
competency of all the other students? The reader should also be cautioned that predicating any 
educational policy or practice simply on studies using standardized tests as the measure of 
educational outcomes can be risky. In fact, with the exception of the intellectual self-esteem of the 
peer group, the environmental factors that seem to enhance performance on standardized tests 
appear to be very different from the factors that enhance performance on a variety of other 
importani cognitive and affective outcomes, including undergraduate degree completion and 
enrollment in graduate or professional school. The environmental factors that seem to enhance 
standardized test performance are also very different from those that affect the students' interest in 
science (see the preceding chapters). 
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Undergraduate Degree Aspirations and the Transition to Graduate School 

One of the most imponant aspects of the career development of scientists is the acquisition of 
an advanced degree. Entry into research and university teaching careers is strongly dependent upon 
earning a doctorate in an appropriate field. Postgraduate study is also mandatory for those seeking 
to enter one of the science-practitioner fields, although an advanced professional degree is of 
primary importance for these fields. The field of engineering, of course, represents a departure 
from this pattern, but there are increasing pressures for students to pursue postgraduate education 
in this field as well. 

Given the imponance of pursuing postgraduate studies for those in science and science- 
related fields, degree aspirations are an important consideration in understanding how colleges help 
to promote undergraduate science achievement. Students interested in science as a subject matter, 
for example, may find themselves excluded from science careers because their aspiration for 
advanced study declines. Science students may find themselves bored or otherwise "turned-off ' in 
college, and choose not to seek further study (or pursue studies in a differer ; ^eld during graduate 
school). Financial considerations, both in terms of direct educational costs and potential economic 
rewards upon graduation, may also influence interest in graduate and professional education. 

This chapter examines two important outcomes of undergraduate science education. First, the 
degree aspirations of undergraduates are considered through descriptive and causal analyses. 
Patterns of degree aspirations during the collegiate years are examined, as are differences among 
students in science and engineering fields. The transition to graduate school is then considered, 
with a focus on preferred postgraduate fields of study. Given the four year span of time covered by 
the current follow-up survey, we cannot examine the question of graduate school performance 
with these data. We can, however, study changing patterns of preference and aspirations toward 
postgraduate study. A related topic, performance on graduate admission examinations, has already 
been considered in Chapter 6. 
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Patterns of Change and Stability in Degree Aspirations among Undergraduates 

Table 7.1 shows the degree aspirations of students within our follow-up sample. These data 
show that upon entry into college, nearly two- thirds (63 percent) of the 1985 entering freshmen 
aspired to some form of postgraduate study, and that more than one in four (29 percent) aspired to 
a doctorate or advanced professional degree. While these figures may seem high, they are 
consistent with the long-term trend toward high degree aspirations among college freshmen, and 
do in fact represent a substantial increase in asj)irations as compared to college freshmen in the 
1960s and early to mid-1970s (Dey, Astin, & Kom, 1991). 

Four years after entering college, the students in the follow-up sample still express very high 
degree aspirations, with about 7 in 10 students (71 percent) being interested in seeking 
postgraduate degrees. Despite the maintenance of a high level of interest in seeking advanced 
degrees, there are significant shifts in aspirations toward specific degrees. Interest in MA, PhD, and 
JD degrees increased during the four years after entering college, while interest in medical degrees 
dropped by more than one-half. This pattern of declining interest in pursuing a medical degree is 
consistent with the sharply declining popularity in aspirations for a career in medicine (Chapter 3). 

While it is clear from Table 7.1 that students enter college with and maintain high degree 
aspirations, what changes occur? In other words, where do students with particular freshmen 
degree aspirations '*end up"? Table 7.2 shows entering degree aspirations crosstabulated with 
1989 degree aspirations. Each row in the table displays the percentages of students who end up 
aspiring to a certain degree four years later. This table clearly shows a trend toward maintained or 
increased aspirations regardless of entering aspiration levels. For example, 66 percent of the 
students entering college aspiring to an Associate's degree report having aspirations for a 
Bachelor's or Master*s degree four years later. Only 13 percent of these students maintained their 
original aspiration for an Associate's degree, while about 1 in 10 (11 percent) had no degree 
aspirations after four years. A similar pattern can be seen for students entering seeking a 
Bachelor's degree. 
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Degree Aspirations, 1985 and 1989 (1985 N = 20,322; 1989 N = 22,109) 








Asuirations recorted in 


Relative 








1985 






1989 


percent change 


None 






.6 






2 


167 




Associate^ 






.4 






.7 


75 




Bachelor's 






22 






18 


-21 




Master's 






33 






40 


24 




Ph.D. or Ed.D. 






14 






17 






Medical^ 






10 






5 


-52 




Law^ 






5 






8 


56 




Othei^ 






1 






3 


136 




No response 






14 






7 


-54 




includes those responding 'Vocational certificate*. 
2md, do, DDS, and DVM. 
3lLB and JD. 

'^Includes those responding 'Other' and 'Divinity (BD and MDiv)*. 








Table 7.2 

Changes in Degree Aspirations (N 


= 19,115) 












1985 Degree 






1989 Deeree Asoirarions 






Aspirations 


None 


AA 


BA 


MA 


PhD 


Medical Law Other 


N 


None 


5 


2 


28 


36 


15 


3 5 


7 


131 


Associate^ 


8 


13 


32 


34 


6 


1 1 


5 


85 


Bachelor's 


3 


2 


34 


46 


9 


1 4 


3 


4,852 


Master's 


1 


1 


16 


53 


18 


1 7 


2 


7,299 


Ph.D. or Ed.D. 


1 


0 


9 


33 


42 


5 8 


3 


3,109 


Medical^ 


1 


0 


9 


24 


20 


34 10 


3 


2,194 


Law^ 


1 


0 


7 


25 


14 


1 50 


2 


1,206 


Othei^ 


3 




20 


41 


14 


1 10 


11 


239 


All students 


2 




18 


43 


19 


5 9 


3 


19,115 



Note: Percentages total in the row. 

^Includes those responding 'Vocational certificate'. 
2mD. do. DDS. and DVM. 
^LLB and JD. 

^Includes those responding *Other* and 'Divinity (BD and MDiv)\ 
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The percentages for PhD, medical, and law degrees are somewhat more complicated, in that 
there is a degree aspiration "ceiling": a student can't aspire to a degree higher than that which is 
offered. This may help explain the one-quarter to one-third of the students who initially entered 
college seeking a terminal degree but who ended up aspiring to a Master's degree — if the plans of 
diese st?adents change, they have nowhere to go but down in terms of aspirations. Changing 
patterns of interest in different fields probably contributes to the interest in Master's degrees as 
well, since the field of business attracts many majors during the undergraduate years (which, for 
many of these students, translates into an aspiration for an MBA). It is interesting to note that of the 
three terminal degrees, the PhD gains the most from changing aspirations (although in all cases, the 
Master's degree attracts the most interest among those who changed). It is likely that faculty role 
models increase the visibility of the PhD — and occupations requiring a PhD— thereby helping to 
attract students who initially aspired to terminal professional degrees. 

Students initially seeking Master's degrees are, as a group, the most consistent in the't 
aspirations: More than one-half (53 percent) maintained their aspirations during the four years we 
studied. Law degrees retain the interest of nearly as many students (50 percent), while interest in 
receiving a PhD is maintained by about four out of ten students (42 percent). Of the degrees at the 
baccalaureate level and higher, medical and Bachelor's degrees have the worst r.bility to maintain 
aspiration level: Only about one-third of the students in each of these two groups maintained their 
aspirations (although in the case of the BA this trend is caused by heightened aspiration levels). 

How do degree aspirations change for science and engineering students? The answer to this 
question can be found in Table 7.3, which shows changing aspiration patterns by undergraduate 
major. The first grouping of data shows changing aspiration patterns for those students who 
entered aspiring to a Bachelor's degree. There are some revealing patterns of change across the 
major fields considered. For example, one out of every ten biological science students ended up 
aspiring to a medical degree after four years, as compared to an average of one in a hundred (or 
less) among the other majors. Clearly, the environment within the biological sciences encourages 
students to seek medical degrees regardless of entering aspiration levels. The biological and 
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Table 73 

Changes in Degree Aspirations By Major Fields 



1985 Degree 1989 Degree Aspirations 



Aspirations BA MA PhD Medical^ Law^ N 



Bachelor's depree 














Biological sciences 


42 


32 


13 


11 


1 


234 


Physical sciences 


40 


44 


15 


1 


0 


296 


Engineering 


38 


53 


8 


0 


1 


494 


All other fields 


36 


49 


9 


0 


4 


3,828 
















Biological sciences 


17 


39 


25 


16 


2 


310 


Physical sciences 


14 


58 


26 


1 


1 


448 


Engineering 


21 


57 


17 


1 


3 


1,033 


All other fields 


18 


55 


18 


1 


8 


5,508 


PhD or EdD 
















1 1 
1 1 


1 1 
i / 


J 1 


J J 


z 


AAA 

444 


Physical sciences 


8 


27 


60 


3 


1 


401 


Engineering 


12 


46 


36 


2 


4 


419 


All other fields 


11 


36 


41 


2 


11 


1,848 


Medical degree^ 














Biological sciences 


9 


14 


13 


62 


2 


1,499 


Physical sciences 


7 


15 


36 


40 


3 


142 


Engineering 


13 


30 


18 


33 


6 


79 


All other fields 


14 


32 


23 


15 


16 


474 



Note: Tabulations based on FUSALL sample. Percentages total in the row. Aspirants to AA, vocational cenificates, 
and other degrees excluded, 

^MD. DO, DDS, and DVM. 
^LLBandJD, 



physical sciences also seem to *convv^rt' the interest of one in seven baccalaureate students (13 and 
15 percent, respectively) to the PhD, in comparison to less dian one in ten for engineering and the 
otiier major fields. Despite their relative lack of interest in PhDs, baccalaureate engineering students 
also have increased degree aspirations: Over one-half (53 percent) are interested in Master's 
degrees four years after entering college. 

Turning now to the students who entered college aspiring to a Master's degree, we see that 
students in the biological sciences are the least likely to maintain their entering aspiration. Once 
again, medical degrees are very attractive to these students, and the result is a sharp decline in 
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interest in a Master's degree. As with the trends found among entering baccalaureate aspirants, we 
see a relatively large number shifting to the PhD four years later, especially among those in the 
biological and physical sciences. 

Among those students who enter college aspiring to the PhD, we see that students in the 
physical sciences are most likely to maintain their aspirations. In comparison to students in the 
biological sciences and engineering, students in the physical sciences are about 80 percent more 
likely (37 and 36 percent, respectively, versus 60 percent) to still aspire to a PhD after four years. 
For those in the biological sciences, the medical degree is the main recipient of those defecting 
from the doctoral ranks, while the master's degree is the main recipient for engineering students. It 
may be that as students become more knowledgeable about career paths in engineering, they are 
more likely to adjust their aspirations downward toward traditional career paths. 

Aspirations for medical degrees again show how different the culture is in the biological 
sciences. Six out of ten biological science students maintained their aspirations for medical 
degrees, which is one-third more than that found among the physical science students (62 percent 
versus 40 percent). If students change their mind about the MD, to what degrees do they end up 
aspiring? Again, we see a clear differentiation between the patterns in the science and engineering 
fields. Students in the biological sciences who abandon their aspirations for the MD aie evenly split 
between the MA and the PhD. In contrast, physical science students who defect tend to prefer the 
PhD as a secondary option by about two to one over the MA (36 versus 15 percent). Engineering 
students show the reverse pattern, preferring instead to seek the MA. These changes clearly reflect 
not only die changing preferences of students in these fields, but also the traditional career paths in 
these fields. 

What do these changing aspiration patterns tell us? First, they tell us that students' 
aspirations are high upon entry into college, and they remain high during the college years. While 
their aspirations are largely consistent with their career choice patterns, much of this may also be 
attributed to generally high achievement levels. The data also reveal some interesting patterns of 
change. These patterns teli us something about career paths and disciplinary cultures, as well as 
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raise some interesting policy questions. For example, there appears to be a strong orientation 
toward medicine among the students who are majoring the in biological sciences. If faculty 
respond to this orientation, what implication does this have for general science education? Are the 
introductory courses aimed at meeting the needs of future scientists, do they seek to prepare 
students for medical careers, or is general scientific literacy the goal in these departments? If 
students are 'tracked,' which track gets the best teachers? 

Student Background and Environmental Characteristics Related to 

Gains in Degree Aspiration 

Although there are some interesting patterns found in the descriptive data presented above, 
our interest now turns to the question of what environmental characteristics influence patterns of 
students' degree choices. To answer this question, we will employ the analytical technique 
described in Chapter 2 and elsewhere in which entering student characteristics are statistically 
controlled prior to examining potential environmental impacts. 

In defining the dependent variable for these analyses, we recoded the 1985 and 1989 degree 
aspirations into the following five-point ordinal scale: 

1 . None 

2 . Associate degree or less 

3 . Bachelor's degree 

4. Master's degree (including divinity degrees) 

5 . PhD, EdD, medical, and law degree 

Although there are obvious and distinct differences between the doctorate, medical, and law 
degrees, there is not a clear hierarchy of aspirations among them. Since they all represent terminal 
degrees in their respective fields, we shall consider them as one for regression purposes. 

Separate regression analyses were conducted for the science and engineering students, and 
the results were similar to those found in the regression for the entire student sample. This 
suggests that the factors that influence students' aspirations are similar for all students, regardless 
of their field of study. Given the added stability in the larger all-student sample, the results 
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presented below are based on this larger analysis. Similarly, since gender did not enter as a 
significant predictor of degree aspirations, separate gender analyses were not conducted. 

Freshman predictors 

What entering characteristics predict degree aspirations four years after entering college? The 
fact that the pretest measure of degree aspirations in 1985 has only a modest correlation of .35 with 
1989 aspirations suggests that there is a great deal of switching among the individual students 
surveyed in 1985 and 1989 (which we have akeady discussed). What other entering characteristics 
are associated with these changes in aspirations? Table 7.4 shows that by far, the largest weights 
are associated with the following three input characteristics: intellectual self-esteem, SAT verbal 
score, and attending college 'to prepare for graduate or professional school.' Substantial positive 
weights are also associated with socioeconomic status, having an orientation toward social 
activism, being African American, and having high school grades. Other positive (but weaker) 
predictors include being oriented toward feminism, tutoring other students in high school, the 
number of biology courses taken in high school, being oriented toward status striving, having as 
an imponant reason for attending college 'to make me a more cultured person,' having a father 
who is a physician, and the number of physical science courses taken in high school. 

Environmental effects 

After first controlling for differences in student input characteristics, we are now in the 
position to begin looking at the effects of the college environment. Table 7.5 shows those effects 
that are associated with initial campus environments (i.e., those that are known at the point of 
freshman entry). Initial environmental variables that are associated with increased degree 
aspirations include planning on majoring in the social sciences, education, and the biological 
sciences. Although majoring in education has a simple correlation with 1989 degree aspirations 
which is negative, the correlation becomes significantly positive when input variables (such as SAT 
verbal, socioeconomic status, and high school grades are controlled). Pre-law and pre-medical 



7-8 175 



Table 7.4 

Relationship of Significant Student Input Characteristics with Degree Aspirations in J 989 
(FUSMAX sanple, n = 14,339) 

p on entry 
into the P at final 





Simple r 


equation 


input step 


i^Cgrcc aopirdiion yiyoJ) 




.35 


1 A 

.19 


iiiiciicC'iuai s>cir-esiccni 


.26 


.1 / 


AC 

.05 


VCrual aUilliy 


0/1 


.12 


.1 1 


fvca2>uii lur t/Oiiegc. rTcpare ror grauuaie scnooi 


.ZO 


. 1 J 


.1 1 


ouciwxunurnit/ oacKgrouna 


1 0 
.10 


.07 


A'7 

.07 


\JL ItjikUlliUll LUWdJu dC/llVlSlIl 


.14 


.U/ 


A'7 

.07 


^tnriAnt'c y*^/>f^* T3to/^lr 
OIUUCIH d iaC'C OldC/K 


.U4 


.Do 


A'^ 

.07 


riign bcnool graae poini average 


.ly 


.07 


.04 


yjiicuiaiXKJu lowdra icnLiinisni 




.05 


A A 

.04 


rugii ^ciiuui ocuviiy. luiorcu anoiner siuoeni 


. i / 


AC 

.05 


A A 

.04 




.U / 


.04 


.04 


Orientation toward <itatii<i <itrivinp 


01 




'.04 


Reason for college: To become more cultured 


.11 


.03 


.03 


Years of high school study: Physical sciences 


.12 


.03 


.02 


Father's occupations: Physician 


.09 


.03 


.03 


Rank in high school class 


.16 


.03 


.03 


Bom-again Christian 


-.05 


-.03 


-.03 


Life goal: Write original works 


.10 


.02 


.02 


Was depressed in high school 


-.03 


-.02 


-.02 


High school activity: Performed volunteer work 


.10 


.02 


.02 



Students are also likely to increase their degree aspirations, as are those who enter college with an 
interest in being research scientists. On the other hand, students in engineering, business, and 
other fields are likely to decrease their aspirations over time. Students who live at home or in 
private off-campus housing are also likely to decrease their aspirations, suggesting that immersion 
in the campus environment [through housing or activities] is an important contributor to promoting 
high degree aspirations. 
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Table 7.5 

Initial Environmental Effects on Degree Aspirations in 1989 (FUSMAX sample, n= 14,339) 







after 
control of 

inoiif x/QTi Q Wipe 


j3 at final 
step of 


Freshman major choice: Social sciences 


.12 


.05 


.05 


Freshman major choice: Engineering 


-.03 


-.04 


-.03 


Freshman major choice: Business 


-.14 


-.04 


-.03 


Freshman major choice: Other fields 


-.07 


-.02 


-.02 


Freshman major choice: Education 


-.03 


.03 


.03 


Freshman major choice: Biological sciences 


.10 


.03 


.02 


Freshman career choice: Lawyer 


.13 


.04 


.04 


Freshman career choice: Physician 


.17 


.04 


.05 


Freshman career choice: Research scientist 


.08 


.03 


.03 


Freshman residence: At home or with relatives 


-.10 


-.04 


-.03 


Freshman financial aid: State scholarship 


.02 


.03 


.02 


Freshman residence: Private off-campus housing 


-.02 


-.02 


-.01 



The data in Table 7.6 shows that the most potent environmental variable influencing students' 
degree aspirations is the Humanities Orientation of the faculty. The Humanities Orientation of the 
faculty represents the degree to which faculty embrace a traditional liberal ans program. The small, 
highly selective colleges exhibit the strongest orientations toward the humanities, while the larger, 
nonselective institutions show the weakest. It may be that by embracing these values, faculty help 
provide role models for staying part of the academic system. Attending a college where the 
students have high levels of science preparation, and where the faculty are student--oriented also 
helps promote increased aspirations. 

The size and consistency of the effect of Humanities Orientation on degree aspirations can be 
seen in Table 7.7. Regardless of the student's initial level of degree aspirations in 1985, the 
Humanities Orientation has a consistent positive effect: with each increasing level of Humanities 
Orientation, higher proportions of students indicate in 1989 that they plan to obtain the doctorate or 
advanced professional degrees. Without exception, the percent of students aspiring to advanced 
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Table 7.6 

Environmental Ej^ects on Decree Aspirations in 1989 (FUSMAX sample, n= 14,339) 

jS after /J at final 
control of step of 
Simple r input variables current block 



Humanities orientation of faculty 


.19 


.09 


.06 


Peer environment: High level of science preparation 


.18 


.05 


.06 


Student orientation of faculty 


.08 


.07 


.05 


Percentage of faculty who are women 


.04 


.05 


.03 


Peer environment: Level of outside work 


-.12 


-.04 


-.03 


Faculty relations with students 


-.17 


-.05 


.03 


Major dominated curriculum 


.02 


-.01 


-.02 



Table 7.7 

Effect of Humanities Orientation on Aspirations for Advanced Degrees (unweighted data) 



Percent aspiring for advanced degrees^ in 1989 by 

1985 level of institutional humanities orientation 

Degree Very low Low High Very high 

Aspiration N (N=4,356) (N=:5,088) (N=4,782) (N==4,758) 



Doctorate or 
Advanced 



Professional 


6,509 


46 


58 


61 


66 


Master's 


7,349 


21 


23 


27 


35 


Bachelor's 


5,041 


10 


13 


15 


19 


None or less 












than Bachelor's 


216 


11 


16 


19 


38 



a PhD, EdD, MD, DO, DDS, DVM, JD, BD, or MDiv. 



degrees, at every level of initial degree aspiration, increases with each increasing level of 
Humanities Orientation, Interestingly enough, this may well be, in part, a peer group effect, since 
the percent of freshmen aspiring to the doctorate or advanced professional degrees increases 
regularly with each increasing level of Humanities Orientation: 25, 29, 35, and 48 percent of 
freshmen, respectively, entering institutions with very low, low, high, and very high Humanities 
Orientation. 
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Effects of involvement 

A number of involvement measures are significantly associated with degree aspirations, after 
first controlling for the effects of entering student and environmental characteristics (Table 7.8). 
Most potent among these is the student's undergraduate GPA. While we cannot be absolutely 
certain about the du'ection of causation involving GPA, it certainly seems likely that the student's 
undergraduate grades can influence their plans for further education (Drew & Astin, 1972). A 
number of other involvement measures highlight the importance of student-faculty interaction in 

Table 7.8 

Student Involvement (Intermediate outcomes) and Their Effects on Degree Aspirations in 1989 
(FUSMAX sample, n:=: 14,339) 



j3 after 

control of j3 after /? at 
Simple r input variables environments final step 



College grade point average 


.27 


.19 


.17 


.13 


Hours per v/eek: Talking with faculty 
outside class 


.18 


.13 


.10 


.04 


Took interdisciplinary courses 


.24 


.13 


.09 


.05 


Left college 


-.20 


-.15 


-.09 


-.07 


Work on professor's research project 


.19 


.11 


.09 


.06 


Took essay exams 


.20 


.13 


.09 


.05 


Tutored other students 


.17 


.11 


.10 


.05 


Discussed course work with other students 


.18 


.12 


.09 


.04 


Participated in college honors program 


.25 


.12 


.10 


.04 


Had group projects in class 


.00 


.03 


.01 


-.04 


Participated in organized demonstrations 


.17 


.08 


.06 


.03 


Hours per week: Studying 


.17 


.09 


.07 


.03 


Had faculty critique paper 


.19 


.12 


.09 


.03 


Socialized with someone of different 
racial group 


.15 


.07 


.05 


.03 


Hours per week: Hobbies 


-.04 


-.03 


-.02 


-.02 


Number of years in school 


.16 


.10 


-.03 


-.03 


Got married during college 


-.09 


-.05 


-.03 


-.02 


Worked full-lime during college 


-.07 


-.04 


.00 


.02 
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raising students' degree aspirations: hours per week spent talking with faculty outside of 7lass, 
working on professors' research projects, and having cla^s papers critiqued by instructors. Other 
positive correlates of degree aspirations include enrolling in interdisciplinary courses, taking essay 
exams, tutoring other students, enrolling in honors programs, participating in campus 
demonstrations, socializing with students from diffeic t racial/ethnic groups, number of science 
courses taken, and number of history courses taken. 

These findings stress the imponance of many different kinds of involvement in promoting 
heightened degree aspirations. Students who do well in school, are actively engaged in academic 
and co-curricular activities, and who are challenged by their teachers and their course work are 
likely to want to continue on. Together with the environmental findings related to the humanities 
and student orientation of faculty, these results suggest the Importance of an environment and a 
process that is conducive to learning. It may be that at institutions which are characterized by such 
conditions, the so-called 'hidden curriculum' is not so hidden. In these cases, rather, it is self- 
evident. 

The Transition to Graduate School and the Choice of a Field of Study 
Although aspiring to postgraduate study is an imponant element of science training, the proof 
of the pudding is in the eating: which students actually enroll ? In order to get a sense of the ways 
in which students in the sciences implement the transition to graduate school, we will in this 
section examine postbaccalaureate educational activities as well the choice of a graduate field of 
study. 

What plans do the students in our sample have for the fall of their fifth year since entering 
college (Fall, 1989)? Table 7.9 shows that while about one-half of the students (51 percent) plan 
on working full-time, an equal number plan to continue their education. About one-third of the 
sample (32 percent) reported that they planned to continue their undergraduate studies on either a 
full- or part-time basis, while about one in five (19 percent) planned to attend graduate or 
professional school. The split between plans for undergraduate and graduate study is 



Table 7.9 

Plans for Fall of Fifth Year After College Entry (Fall, 1989) 



Anticipated activity Percent 



Attending undergraduate college full-time 


27 


Attending undergraduate college part-time 


5 


Attending graduate or professional school 


19 


Attending a vocational training program 


.7 


Working full-time 


51 


Working part-time 


21 


Serving in the Armed Forces 


2 


Traveling, hosteling, or backpacking 


6 


Doing volunteer work 


9 


Staying at home to be with (or start) my family 


5 



Notes: Tabulations based on FUSALL sample. Percentages total more than 100 due to multiple responses. 



probably related to the increased amount of time — ^relative to past decades — it takes contemporary 
students to earn a bachelor's degree. Previous research (see for example, Dey & Astin, 1989) has 
shown that retention rates have dropped dramatically over the past 25 years. This decline may be 
due to changing levels of preparation and patterns of financial support (e.g., more part-time work 
versus grants), but regardless of the correct explanation, these data show that for many able 
students the myth of the four-year degree is simply that. 

Are plans for future education similar for all types of students? Table 7.10 shows how plans 
for study vary by college major. Biological sciences are the most likely to immediately make the 
transition to graduate school, with over four out of every ten planning on making the jump 
immediately. The percentage of students in physical science continuing on directly is also relatively 
high (31 percent versus an overall average of 19), and these high numbers are probably a reflection 
of several things: relatively high incoming levels of preparation among the students, coupled with a 
strong desire and need for postgraduate study. 
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Table 7. 10 

Plans to Attend Graduate School in Fall, 1989, by College Major 



Major field Percentage 



Biological sciences 


41 


Physical sciences 


31 


Psychology 


26 


T T -.1 4.1- /* • 

Health professions 


25 


Social sciences 


24 


Hunaanities 


22 


Engineering 


18 


Arts 


14 


L/uier 


12 


Education 


12 


Architecture 


12 


Business 


8 


Nursing 


3 


Undecided 


2 


Total 


19 



Note: Tabulations based on FUSALL sample. 



Engineering students are about average in terms of their plans to continue directly on into 
graduate school. In comparison to other fields, two factors may be at play. First, regardless of 
entering preparation level, many engineering programs operate on a de facto five-year plan making 
it unlikely that many will be eligible to continue directly into graduate school. As a practice- 
oriented field, many graduate engineering programs see it is a plus to have some work experience 
prior to receiving advanced training, thereby making it less attractive to continue directiy on (at 
least on a full-time basis). 

Table 7.11 gives us a sense of such field-based variations, which shows these transition 
patterns in much more detail. The first column in Table 7.1 1 shows us the percentage of s'^.udents 
who planned at the time of the follow-up survey to continue undergraduate work in the Fall of 
1989. These percentages range from a high of 67 percent for architecture [although the popularity 



7-15 



Table 7. 11 

Scheduling of Plans for Future Educational Pursuits, by College Major 

Of not continuing with undergraduate 
studies in Fall 1989, the percentage who 

Plan to begin 
graduate Plan to Have 



Major iieiQ 


Continue 
undergraduate work^ 


studies, 
rail lyctv 


return to 
school later^ 


no plans 
to return-' 


Total 

IN 


Architecture 


Of 


A 

_ T 


4 


4 


124 


Arts 


A 1 

41 


26 


20 


54 


740 


Biological sciences 


3U 


ol 


o 

8 


31 


1,867 


Business 


37 


15 


26 


59 


3,74i 


Education 


A i 

41 


24 


35 


42 


1,791 


Engineering 


47 


37 


17 


47 


1,914 


Health professions 


38 


45 


16 


39 


302 


Humanities 


28 


33 


21 


46 


3,134 


Nursing 


42 


8 


35 


57 


340 


Other 


42 


25 


23 


52 


3,733 


Physical sciences^* 


29 


46 


13 


41 


1,509 


Psychology 


28 


39 


18 


42 


1,360 


Social sciences 


24 


34 


17 


48 


2,827 



Notes: Tabulations based on FUSALL sample. 

^Includes those planning additional undergraduate work in Fall, 1989. 

^Defined as those who aspire to a degree higher than that currently held, and who do not plan graduate studies or 

additional undergraduate work in Fall, 1989. 
^Defined as those who do not aspire to a degree higher than that currcnUy held. 
^Not reported due to small N. 

of 5-year architecture program may account for this high figure] to a low of 24 percent for the 
social sciences. Both the biological and physical sciences have relatively low percentages of fifth- 
year students, which is most likely due to relatively high entry preparation and short time-to- 
degree. Engineering students, in contrast, have one of the highest percentages of fifth year students 
(47 percent). TTiis, as noted above, is likely due to the five-year structure of many engineering 
programs. 

Columns 3 through 5 in Table 7.11 show the percentages of those students who were not 
planning on additional undergraduate work in Fall, 1989 in each of three muti:ally-exclusive 
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categories of future educational plans. Colunan 3 shows the percentage who plan to enter graduate 
school directly, column 4 shows the percentage of students who plan to enter later, and column 5 
shows those students who have no further educational plans. 

Column 3 shows how students in the sciences and the health professions are the most likely 
to continue directly on into graduate or professional school. Six out of every ten biology students 
plan to enter graduate or professional school in the fall of the fifth year, while slightly under half of 
the physical science students (46 percent) plan to do the same. Forty-five percent of the students 
majoring in the health professions plan to continue on directly. Engineering, by way of contrast, 
sends 37 percent of its students directly into graduate school. Business and nursing students are 
the least likely to continue directly on (15 and 8 percent, respectively). 

Turning now to the percentages of students planning to return later (column 4), we see that 
the sciences (and the health professions) have relatively low numbers of students planning to 
continue on later. This suggests that if students in the sciences do not continue on directly, they are 
unlikely to ever plan to continue on. Fields such as education and nursing have, in contrast, large 
numbers of students planning to continue on in the future. In large measure, of course, this is due 
to the reality of advancement in those fields, which is dependent upon experience as well as 
education. 

Business, nursing, and the arts are fields with very high percentages of students planning no 
postgraduate work (59, 57, and 54 percent respectively). Biological science has the smallest 
number of students planning no postgraduate study (31 percent), while physical science has a 
slightly higher percentage in this category (41 percent). About one-half of the engineering students 
plan no future studies. 

Now that we've considered the timing of plans for future study, we will examine the 
question of field of study. This question can be phrased in two different ways: What are the 
graduate field destinations of different undergraduate majors, and what are the undergraduate major 
sources of graduate students in various fields? These tv/o questions will be considered in turn, 
with the question addressing sources being limited to science fields. 
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Table 7.12 presents a simplified version of a 'destination' table similar to the one presented in 
Chapter 3. In it, we display the percentages of students planning graduate study in the same field 
of final undergraduate major. In addition, we display the percentage of students from various fields 
planning on graduate study in business, as it is a major field of study at the graduate level. The 
percentages remaining in the same fields (column 1) show a great deal of variation, ranging from 
90 percent in business to 38 percent in the social sciences. The sciences and engineering fall 
toward the middle of the distribution, indicating that there is moderate stability in the major field 
choices made by these students. The second column, showing percentages of students interested in 
graduate study in business shows some very interesting patterns. As noted before, 90 percent of 
undergraduate business majors plan to major in business at the graduate level as well Students in 
education and the biological sciences, in contrast, have almost no interest in this field at the 
graduate level (3 and 4 percent, respectively). What is interesting, however, are the fields such as 

Table 7. 12 

Percentage of Undergraduate Majors Planning Graduate Study in Same Field or in Business 



Percentage planning 
graduate study in same Percentage planning 

field as undergraduate major graduate study in business 



Architecture 


75 


11 


Ans 


62 


9 


Biological sciences 


65 


4 


Business 


90 


90 


Education 


78 


3 


Engineering 


59 


29 


Health professions 


72 


13 


Humanities 


53 


14 


Nursing 


82 


10 


Physical sciences 


55 


15 


Psychology 


57 


11 


Social sciences 


38 


38 



Note: Tabulations based on RISALL sample. 
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engineering and the social sciences where hefty percentages of students plan postgraduate work in 
business: Neariy one-third of the engineering students are planning graduate work in business! 
This tendency is also strong for students in the social sciences, where equal numbers plan future 
study in the social sciences and business. 

The question of sources of gi^aduate students in the sciences is addressed by the data in Table 
7.13. These data show that three fourths of graduate students in biological and physical science 
fields come initially from these same fields, and that four-fifths of engineering graduate students 
come from engineering. Indeed when we consider all undergraduate SME fields together, more 
than 80 percent of graduate students in the natural sciences and more than 90 percent of the 
graduate students in engineering come from underg-.aduate SME fields. These figures reinforce the 
notion that science is pretty much a "one-way" street. The lack of diversity in teims of the rate at 



Table 7.13 

Major Field Sources of Graduate Students in Sciencfi~r elated Fields 



Undergraduate 
Major Field 



Percent of those planning graduate study in 
science-related fields from different majors fields 
Biological Physical 

Sciences Sciences Engineering Medicine^ 



Architectui^ 


0 


0 


0 


0 


Arts 


1 


0 


0 


1 


Biological sciences 


72 


2 


0 


44 


Business 


0 


3 


1 


0 


Education 


1 


3 


0 


4 


Engineering 


2 


7 


82 


2 


Health professions 


1 


0 


0 


21 


Humanities 


4 


1 


1 


4 


Nursing 


0 


0 


0 


0 


Otlier 


6 


5 


6 


8 


Physical sciences 


8 


76 


9 


5 


Psychology 


3 


0 


0 


8 


Social sciences 


2 


3 


1 


4 



Note: Tabulations based on FUSALL sample. Percentages totiil in the column. 
'mD. do, DDS.aml DVM. 
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which students switch fields is also an indication of the strong disciplinary boundaries found in 
most SME fields. These boundaries occur not only between specific SME categories (physical 
science, biological science, etc) but also between SME and nonscience fields. Medicine, as an 
applied science field, attracts the most students from outside of science (although the lion's share 
still comes from the fields most directiy related to medicine: biological sciences and the health 
professions). 

Summary 

Students* degree aspirations are an important aspect of undergraduate science education, 
given that the post-baccalaureate training is essential for many science-related careers. In this 
chapter we have examined how students' aspirations for advanced training changed during the 
undergraduate years and attempted to identify various personal and environmental factors 
associated with these changes. 

The students in our sample entered college with very high aspirations and generally 
maintained or even increased these aspirations during the undergraduate years. Substantial 
increases in student interest in all post-baccalaureate degrees were observed, except for medical 
degrees, where there was a very large decrease. These changes vary, however, by field of study. 
Controlling for initial (freshman) degree aspirations, we find that during college, students initially 
majoring in the biological sciences gravitate toward the MD degree, that physical science students 
gravitate toward the PhD, and that engineering students gravitate toward Master's degrees (most 
commonly the MBA). To a large extent these changes may simply reflect students' increasing 
understanding of which degree is most appropriate for which field. 

Longitudinal multivariate analyses show only a modest correlation between initial and follow- 
up degree plans, reflecting the substantial switching that occurs during the undergraduate years. 
Entering freshmen characteristics that are most strongly associated with increases in degree 
aspirations include intellectual self-esteem, SAT verbal score, and an initial intention to attend 
college in order to prepare for graduate or professional school. 
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Environmental experiences most closely associated with aspirations for advanced degrees 
include living on campus during the undergraduate years, academic performance in college, 
frequent interaction with faculty, and attending an institution with a very strong emphasis on the 
humanities. In shoit, these findings reinforce the idea that students' aspirations for advanced 
degrees are influenced both by the peer environment and by the faculty. Somew^hat ironically, 
large universities-the very institutions that produce the bulk of the advanced degrees in the 
sciences-appear to have a negative impact on undergraduate students' aspirations for advanced 
degrees. 

The graduate fields of study chosen by the students at the linie of the follow-up survey reflect 
once again the *'one-way" street that characterizes changes in the undergraduate student's interest in 
postgraduate study in science. That is, only small numbers of students (between 5 and 15 percent, 
depending on the science-related field) are recruited into postgraduate study in the sciences from 
nonscience fields. That there is also relatively little switching among different SME fields between 
the undergraduate and graduate years, suggests the presence of raf.her strong disciplinary 
boundaries separating various SME subfields. 



7-21 



I 

i 
1 
I 
I 
I 
I 
I 
I 

I 
I 
I 



CHAPTER 8 

How Undergraduates Experience Science Education 

The preceding chapters have examined factors influencing students' choices of science- 
related majors and careers, their acquisition of scientific knowledge and quantitative skills, and 
their academic success in college and entry to graduate school. In this chapter we focus on the 
undergraduate*s experience with science courses, faculty, and facilities. We shall also examine 
factors influencing their interest in contributing to scientific theory and knowledge. By way of 
introduction to the empirical analyses relating to these topics, we begin with a brief review and 
discussion of some relevant literature. 

Background 

College students planning careers in science need to see and leam from professors who are 
excellent research role models. Instead, they read about increasing reported instances of scientific 
fraud. More to the point, they rarely are taught by instructors who are actively engaged in research 
and can model this process for them. 

Many undergraduates at large universities are taught by teaching assistants. About half the 
graduate students in many science and engineering disciplines are international students and the fact 
is that many of them do not have a full command of English. According to an article in the 
National Academy of Sciences Journ{ii. 'The majority of these foreign bom engineering students 
come from countries where the language and culture are likely to be significantly different from 
those of most native born U.S. citizens" (Penner, 1988, p.78). 

Another reason for the lack of good role models has to do with the stark contrast between the 
distribution of federal funds and the distribution of talented academic sciendsts. In his book, 
Strengthening Academic Science. Drew (1985) discusses how this disparity threatens the 
productivity of a generation of young researchers. For many years, federal funds for university 
research have been concentrated in a few institutions. Roughly half the federal support for basic 
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research in many disciplines is awarded to the top 20 universities every year. But Drew*s data 
suggest that the top young researchers may not be at the top 20 institutions. Because of the 
demography of the academic world over the past 15 years — in particular the "tenure logjam" in 
which many leading institutions have virtually no job openings — the most talented new Ph.D.s 
from the best deparmients who choose academic careers often take jobs in the second and third tier 
institutions. Thus, most of the best young physicists from Harvard, Berkeley, and Michigan are 
not taking jobs at similar institutions; rather, they gravitate toward schoc's like the University of 
Arkansas and North Dakota State University. 

Drew reports analyses from surveys of 60,000 scientists and hundreds of interviews with 
scientists and administrators. The data reveal that the continued concentration of federal science 
funds may be destroying the potential productivity of brilliant young scientists at second and third 
tier universities. Furthermore, these new PhDs then are unable to demonstrate to undergraduates 
what the research process looks like. And, of course, they are unable to engage undergraduates 
directly as participants in that research process. College students who hear young professors talk 
about the excitement of research, but note that these same professors are not conducting much 
research, are probably less likely to choose careers as scientists. 

This situation is made more serious by the fact that there are vast numbers of students, many 
of them highly capable potential scientists, enrolled at these universities. While some of the recent 
literature about future scientists focuses on the Ivy League and other elite research universities and 
some discusses the Antioch, Pomona, or other selective liberal arts colleges, the fact of the matter 
is that there are far more students enrolled in the large state universities. Thousands more of our 
young people are attending schools like Montana State, Kansas State, and the University of 
Missouri rather than schools like Harvard, Stanford, and Oberiin. 

Role models and mentors are just as important for elementary and secondary school students. 
Senator John Glenn recently gave a vivid description of how his interest in science was stimulated 
by a high school teacher who invited Glenn to join him and his family on a summer vacation trip. 
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Senator Glenn described with great enthusiasm how he saw steel being made in Pittsburgh and 
how they visited Niagara Falls where he watched the generators in awe. 

Attitudes Toward Mathematics 

Research is revealing that mastery of math is one of the most imponant factors relating to an 
individual's success in college and beyond (see also Chapters 6 and 7). Furthermore, virtually 
everyone can learn advanced mathematical concepts, even those who start late. Negative attitudes 
about math achievement are based on incorrect assumptions about who can learn this subject. 

The avoidance of math may well be the hidden factor that explains a surprising percentage of 
the career decisions made by young people (see especially Chapters 4 and 5). There are people 
who want to be doctors and dentists but who choose other careers so they won't have to take math 
in college. One of our site visitors overheard an academic counselor at a large technical university 
who works with community college transfers report that she repeatedly is told "I'd like to major in 
, but I can't do math so Vm going to become a teacher instead." 

A recent College Board study about success in the SATs and college concluded that the key 
factor is mathematics. In fact, Donald Stewart, president of the College Board, says that "Math is 
the gatekeeper for success in college." 

Achievement, Self-Concept and Aspirations 

Even when our educational system works for Anglo, middle-class, male children, it 
sometimes discourages females and minorities from careers in science, mathemriucs, and 
engineering. As noted above, in recent years more than half of the PhDs in engineering nationally 
were awarded to foreign students. The percentages awarded to women, blacks, and Hispanics 
were dismally low. The silver lining around this particular cloud is that these previously neglected 
students represent a large source of very capable future scientists. 

Contributing to the problem are the attitudes and expectations held by some teachers about the 
capabilities of girls and minority students. One of our project staff teaches about multivariate 
statistical analysis in the PhD program at The Claremont Graduate school. He has encountered 
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statistical analysis in the PhD program at The Claremont Graduate schooL He has encountered 
many students, especially women and minority students, who feared math and were sure they 
could not do it. Virtually all of these students then discover they are capable of understanding and 
conducting sophisticated statistical analyses like hierarchical multiple regression. Their negative 
self-image often derives from an elementary school teacher with a sexist or racist attitude, a person 
who thought, "Girls can't do math," and managed to traumatize a student who now must be 
convinced about her real ability. Sheila Tobias (1978) has studied "math anxiety" and has shown 
how and why this affliction is particularly prevalent among women. 

Many people have become aware of the extraordinary accomplishments of Jaime Escalante. 
This mathematics teacher at Garfield High School in East Los Angeles successfully prepared many 
Latino and other minority students from poor families to take the Educational Testing Service 
Advanced Placement test in calculus. The movie "Stand and Deliver" told this story well. But, the 
most important message from this experience is not that Jaime Escalante is an extraordinary and 
successful teacher, although this is certainly true. The message is that many poor, minority high 
school students, who otherwise might have been considered incapable of mastering calculus, did 
just that when they were taught by such a creative instructor. 

Many teachers erroneously believe that certain kinds of students can't do math. Students, in 
turn, often incorporate those devastating myths into their self concept and then lower their 
aspirations, thereby short-changing what they can do with their lives. 

Cooperative Learning 

Some of the most exciting research about how people learn math was carried out by Uri 
Triesman, when he was a graduate student at Berkeley. While a teaching assistant in calculus 
courses, Triesman observed that the African-American students performed very poorly while the 
Chinese students excelled. He did not accept the conventional wisdom that the low achievement 
rates of African Americans students was due to such factors as their parent's poverty or the poor 
schools they attended as young childi-en. He thought that it had to do with how they studied, v/hai 



8-4 

122 



Chinese and African-American students. He found that the Chinese spent longer hours studying 
H than other students and that they frequently studied together in groups, even creating extra 

homework problems to solve as a group. Triesman then developed an experimental workshop in 
" which he replicated these interaction and study patterns with the African- American students. The 

I results were astounding. The African-American students went on to excel in calculus. 

Triesman found that, in comparison to students who entered college with a given SAT 
I performance level, his workshop minority students consistently out-performed both Anglos and 

Asians. A central component of the workshop approach was to stretch the students to excel by 
S giving them extra, advanced problems. Many of these minority students had been experiencing 

H difficulties and failure in the pre-workshop era, in part because they were high school 

Valedictorians who r::sented and rejected an approach based on remediation. In short, one key to 
1^ Triesman 's success was his focus on self-concept. Triesman treats them like the winners they can 

be, not like helpless losers. 

I A critic might note that those African-American students already were good enough to be 

^ admitted to Berkeley. Would these methods work in other colleges and universities and would 

* they work with students of other ethnic backgrounds? Martin Bonsangue, in collaboration with 

H one of our project staff, David Drew, are currently utilizing a grant from the National Science 

Foundation to explore these questions. Bonsangue has completed analyses of data he gathered 
IP about a workshop program based on the Triesman model that has been implemented at Cal-Poly 

^ Pomona. This institution has the oldest and best established workshop program in the country. 

■ The preliminary results show precisely the kind of dramatic improvement from the Cal-Poly 

I workshops that Triesman found at Berkeley. This evaluation revealed that the effects are not 

limited to one ethnic group; the calculus achievement of Latino workshop students improved 
P dramatically. Furthermore, the effects persisted through the college years. For example, 

^ workshop participants are much less likely to drop out of SME majors (Bonsangue & Drew, 1992). 



8-5 



Peer Group Effects 

James Davis (1966) began a theoretical exchange in his now classic "frog pond" article, in 
which he applied the theory of relative deprivation, first elaborated by Samuel Stouffer in his 
studies of the American soldier (Stouffer and others, 1949), in a special analysis of the aspirations 
of college seniors based on data from the National Opinion Research Center (NORC). Essentially, 
relative deprivation theory asserts that people increase their self-esteem and aspirations if they are 
"big frogs in a little pond." Thus, Davis argued that undergraduate career choice is a function of 
"academic self-concept," which, in turn, is based in part on the student's assessment of his/her 
performance relative to that of other students in the same school. To support this hypothesis, he 
reported data showing that the graduating senior's career choice is more highly related to his 
college grade point average (a local measure of performance) than his school's quality or reputation 
(a measure which reflects the national distribution) when initial freshman career choice and aptitude 
are controlled. Unfonunately, Davis was forced to work with rather limited measures of both 
school quality and scholastic aptitude. 

A different school of thought is represented by the environmental press theorists, who argue 
that students' achievement and aspirations are a function of the social context. Basically this theory 
differs from relative deprivation theory in the role that it assigns to college quality or selectivity. 
According to the relative deprivation theory, selectivity should have a negative effect on aspirations 
because it has a negative effect on academic achievement (that is, a given student will have a harder 
time getting good grades at a highly selective college). Environmental press theory maintains that 
selectivity should positively affect aspirations, since an undergraduate will perform best and aim 
highest at a school where most fellow students have high aspirations and are superior 
academically. Werts and Watley (1969), using a multiple regression model with a national sample 
of undergraduates to test the relative predictive power of the two theories, reponed findings which 
tended to support relative deprivation theory; but they, too, lamented their cmciai missing link — a 
measure of academic self-concept. 
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Drew and Astin (1972) tested these theories with the CIRP longitudinal data base. A basic 

■ assumption underlying their work was that these middle-range theories belong in a conceptual 
framework within the context of reference group theory. Reference group theory, of course, has 

• been invoked to explain undergi'aduate phenomena beyond that of career aspirations (Drew, 1969). 

In addition, it has been shown that what appear to be college effects can vanish when the input 
characteristics of the student body are controlled (Astin, 1968). A complete analysis of student 

■ body reference group impact requires that all possible control variables be considered. Drew and 
Astin controlled simultaneously a rather lengthy list of variables. In addition, they had available, 

m through their use of the CIRP data base, several critical variables that had been missing in previous 

m analyses. Their results showed that the two theories (relative deprivation and environmental press) 

were both valid, since each had an effect on specific kinds of educational aspirations, and that 
H previous investigators who had forced a choice between the two theories had been creating a straw 

man. 

P Drew and Patterson (1973) repeated the tests of these theories with the CIRP data base, 

^ carrying out the analyses separately for men and women. Their results indicated that relative 

~ deprivation was more pronounced for the men than for the women. That is^ women needed a 

m stronger absolute indicator of their ability, for example, faculty praise for an outstanding project, 

before they were sufficiently motivated to increase their aspirations (particularly in the mid 1960s, 
B when the data were collected). These results were consistent with other research (Homer, 1971) 

^ on the development of career goals and educational aspirations among women. 

■ Alexander and Eckland (1975) differentiated two dimensions of the student body, ability and 
jl social status, and found that each affected the student's educational attainments differently. The 

"college environment" is not a single entity; its components and effects must be analyzed carefully, 
fi Basis (1977) argued that reference group effects can be isolated more effectively using multiple 

^ linear path analysis models. 
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Methods 

The dependent variables examined in this chapter are: 

• Student satisfaction with science and math faculty, curriculum, and resources. 

• Career activity goals, especially making a theoretical contribution to science 
The key intervening ("involvement" or "intermediate outcome") variables, each of which 

can be considered as an important outcome in its own right, are: 

• Self-rating of mathematical ability 

• Worked on a professor's research project 

• Assisted faculty in teaching a course 

• Worked on an independent research project 

For most of the analyses reported below, a subsamplc of respondents was used consisting of 
those students who were still in college at the time the 1989 follow up survey was done. This 
group consisted of 12,197 students. Of these, 2,697 were science majors, defined as those who 
are in either the biological sciences, the physical sciences, or engineering (1,513 men and 1,184 
women). 

Responses to each of the key variables will be presented separately for: science and non- 
science majors, men and women, and ethnic groups. As noted above, a major concern in the 
science policy literature is the continuing underrepresentation of women and minorities in SME. 
This study examined atntudinal factors that may affect the career development of women and 
minority students. 

Individual prc-college attributes (inputs) that affect the dependent variables were identified. 
More to the point, however, was the identification of environmental factors in the college 
experience that affect students' college experiences and shape the development of their attitudes 
about science from the freshman to the senior years. As discussed above, considerable research 
has demonstrated the effect of reference groups, e.g., faculty, family, and peers upon 
undergraduates (see, for example. Drew, 1969; Drew & Astin, 1972; Asdn, 1968; Bowen, 1968; 
and Dey, 1990). 
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Results 

Satisfaction 

In this section we shall first present descriptive statistics for satisfaction, goals, experiences, 
and self concept, and then present the resuhs of regression analyses using these variables as 
outcome measures. 

Frequency distributions for each of nine variables measuring satisfaction with the college 
experience are presented in Tables 8.1 through 8.9. In each table the frequency distribution for the 
variables is presented separately for each of 16 subgroups. The subgroups are defined by gender, 
ethnicity (Anglo, African American, Latino, and Asian American), and whether the student was a 
science major or not. It is recognized that both "Latino" and "Asian American" are broad 
categories. For example, the category Asian American used here and elsewhere by researchers, 
would encompass students of Japanese, Chinese, Korean, Thai, and other backgrounds. Each of 
those cultures is distinctly different and each presumably would have a different effect on the 
values, orientation, and aspirations of college students. Unfortunately, even with the large sample, 
there still are not enough students from each of these subgroups to justify statistically 
disaggregating the analysis at that fine a level. In preliminary analyses we disaggregated and 
analyzed separately Puerto Rican students, but the numbers were so small as to call into question 
the reliability of estimates based on those subsamples. Consequently, Puerto Rican students were 
added into the "Latino'' category. 

These tables about the satisfaction variables contain a considerable amount of data. 
Nonetheless, a few trends in the data are strong enough to warrant being highlighted. The general 
level of satisfaction reported for some of the variables, e.g., science and math courses, courses in 
major field, and contact with faculty/administration, is higher than the percentages reported for the 
other variables. With the exception of the two variables directly dealing with science, i.e., science 
and math courses and laboratory facilities, the responses of science majors and nonscience majors 
are approximately the same. (In the case of those two exceptions, the science majors reported 
higher levels of satisfaction than the nonscience majors.) 
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Table 8.1 

Frequency Distributions: Satisfaction with Science and Math Courses 



Subgroup 



N 



Dissatisfied 



Neutral 



Satisfied 



Very 
Satisfied 



Anglo 

Male Science major 1267 

Nonscicnce 2853 

Female Science 877 

Nonscience 5310 

African-American 

Male Science 35 

Nonscience 1 14 

Female Science 79 

Nonscience 3 1 3 

Latino 

Male Science 17 

Nonscience 47 

Female Science 16 

Nonscience 83 

Asian-American 

Male Science 106 

Nonscience 80 

Female Science 72 
Nonscience 158 



5.5 
10.6 

3.9 
11.9 

2.9 

12.3 
10.1 
12.8 

11.8 
14.9 
18.8 
13.3 

. 2.8 
12.5 
9.7 
11.4 



6.7 
27.0 

6.5 
25.7 

2.9 
26.3 

5.1 
25.2 

11.8 
23.4 
6.3 
19.3 

10.4 
25.0 
2.8 
25.9 



43.2 
46.5 
45.5 
47.3 

40.0 
43.9 
41.8 
50.5 

41.2 
38.3 
31.3 
53.0 

55.7 
42.5 
55.6 
48.7 



44.6 
15.9 
44.1 
15.0 

54.3 
17.5 
43.0 
11.5 

35.3 
23.4 
43.8 
14.5 

31.1 
20.0 
31.9 
13.9 



Table 8.2 

Frequency Distributions: Satisfaction with Courses in Major Field 



Subgroup 



N 



Dissatisfied 



Neulrai 



■Satisfied 



Very 
Satisfied 



Anglo 
Male 

Female 



Science major 
Nonscience 
Science 
Nonscience 



African-American 



Male 



Female 



Science 
Nonscience 
Science 
Nonscience 



Latino 
Male 



Science 
Nonscience 
Female Science 

Nonscience 

Asian-American 
Male Science 

Nonscience 
Female Science 

Nonscience 



1263 
2955 
872 
5539 

36 
115 

78 
308 

17 
49 
16 
87 

104 
81 

72 

165 



4.7 
6.3 
4.5 
6.6 

5.6 
6.1 
11.5 
10.1 

11.8 
2.0 

18.8 
2.3 



5.8 

2.5 
11.1 
10.3 



7.8 
7.5 
5.0 
5.1 

13.9 
6.1 
5.1 
5.5 

0.0 
10.2 
12.5 

5.7 

9.6 
8.6 

5.6 

7.3 



38.3 
39.1 
39.6 
36.3 

33.3 
35.7 
43.6 
38.0 

41.2 
34.7 
18.0 
39.1 

50.0 
46.9 
40.3 
48.5 



49.2 
47.1 
50.9 
52.0 

47.2 
52.2 
39.7 
46.4 

47.1 
53.1 
50.0 
52.9 

34.6 
42.0 
43.1 
33.9 



'eric 
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Table 8.3 

Frequency Distributions: Satisfaction with Overall Quality of Instruction 



Subgroup 



N 



Dissatisfied 



Neutral 



Satisfied 



Very 
Satisfied 



Anglo 
Male 

Female 



Science major 
Nonscience 
Science 
Nonscience 



African-American 



Male 



Female 



Science 
Nonscience 
Science 
Nonscience 



Latino 
Male 



Science 
Nonscience 
Female Science 

Nonscience 

Asian-American 
Male Science 

Nonscience 
Female Science 

Nonscience 



1268 
3018 
881 
5655 



36 
119 

79 
324 



17 
50 
16 
89 

106 
82 
72 

167 



5.3 
4.4 
3.2 
4.2 



5.6 
4.2 
5.1 
4.3 



0.0 
2.0 
18.8 
4.5 

9.4 
4.9 
4.2 

4.2 



12.9 
13.5 
11.7 
10.3 

19.4 

20.2 
11.4 
16.4 

11.8 
18.0 
12.5 
7.9 

14.2 
8.5 
15.3 
11.4 



53.8 
52.6 
54.3 
53.7 

47.2 
47.9 
59.5 
54.9 

58.8 
34.0 
50.0 
46.1 

54.7 
67.1 
62.5 
56.3 



28.1 
29.5 
30.9 
31.8 

27.8 
27.7 
24.1 
24.4 



29.4 
46.0 
18.8 
41.6 

21.7 
19.5 
18.1 
28.1 



Table 8.4 

Frequency Distributions: Satisfaction with Lab Facilities and Equipment 
(Percentages) 



Subgroup 



N 



Dissatisfied 



Neuu^ 



Satisfied 



Very 
Satisfied 



Anglo 
Male 

Female 



Science major 
Nonscience 
Science 
Nonscience 



African-American 



Male 



Female 



Science 
Nonscience 
Science 
Nonscience 



Latino 
Male 



Science 
Nonscience 
Female Science 

Nonscience 

Asian-American 
Male Science 

Nonscience 
Female Science 

Nonscience 



1239 
2365 
854 
4394 



36 
106 

78 
278 

17 
41 
16 
70 

105 
68 
70 

131 



13.4 
11.0 
12.1 
8.5 

22.2 
19.8 
26.9 
15.8 

0.0 
9.8 

43.8 
7.1 

6.7 
7.4 

8.6 

7.6 



16.8 
29.7 
13.8 
26.9 

13.9 
27.4 
15.4 
26.3 

11.8 
34.1 
18.8 
30.0 

22.9 
26.5 
17.1 
22.9 



43.3 
43.2 
47.8 
47.6 

38.9 
34.9 
38.5 
46.4 

52.9 
31.7 
31.3 
47.1 

51.4 
52.9 
60.0 
52.7 



26.5 
16.1 
26.3 
16.9 

25.0 
17.9 
19.2 
11.5 

35.3 
24.4 
6.3 
15.7 

19.0 
13.2 
14.3 
16.8 




Table 8.5 

Frequency Distributions: Satisfaction with Library Facilities 
jPtercentages) 



Subgroup 



N 



Dissatisfied 



Neutral 



Satisfied 



Very 
Satisfied 



Anglo 

Male Science major 

Nonscience 
Female Science 

Nonscience 

^rican-American 



Male 



Female 



Science 
Nonscience 
Science 
nonscience 



Latino 
Male 



Science 
Nonscience 
Female Science 

Nonscience 

Asian-American 
Male Science 

Nonscience 
Female Science 

Nonscience 



1263 
3007 
879 
5644 

36 
118 

79 
323 

17 
50 
16 
89 

105 
83 
72 

166 



14.2 
18.1 
19.9 
19.5 

16.7 

20.3 
49.4 
33.1 

17.6 

10.0 
25.0 
23.6 

13.3 
14.5 
16.7 



13.1 
13.7 
14.8 
13.4 

27.8 
16.1 
8.9 
14.9 

11.8 
16.0 
18.8 
7.9 

13.3 
12.0 
8.3 



40.5 
39.9 
38.0 
41.0 

33.3 
35.6 
25.3 
35.0 

41.2 
32.0 
31.3 
44.9 

50.5 
44.6 
47.2 



32.2 
28.3 
27.3 
26.1 

22.2 
28.0 
16.5 
17.0 

29.4 
42.0 
25.0 
23.6 

22.9 
28.9 
27.8 



Table 8.6 

Frequency Distributions: Satisfaction with Computer Facilities 
(PfcrcentaKes) 


Subgroup 


N 


Dissatisfied 


Neutral 


Satisfied 


Very 
Satisfied 


Anglo 












Male Science major 


1230 


9.5 


16.4 


38.7 


35.4 


Nonscience 


2807 


13.6 


17.1 


41.5 


27.8 


Female Science 


831 


11.1 


16.0 


44.0 


28.9 


Nonscience 


5079 


13.1 


16.9 


45.7 


24.3 


African-American 












Male Science 


35 


17.1 


20.0 


37.1 


25.7 


Nonscience 


112 


10.7 


19.6 


42.0 


27.7 


feniale Science 


75 


8.0 


13.3 


46.7 


32.0 


Nonscience 


306 


13.1 


15.0 


46.1 


25.8 


Latino 












Male Science 


17 


29.4 


17.6 


11.8 


41.2 


Nonscience 


48 


8.3 


22.9 


29.2 


39.6 


Female Science 


13 


7.7 


15.4 


46.2 


30.8 


Nonscience 


78 


12.8 


14.1 


41.0 


32.1 


Asian-American 












Male Science 


102 


7.8 


17.6 


33.3 


41.2 


Nonscience 


75 


9.3 


14.7 


45.3 


30.7 


Female Science 


69 


5.8 


15.9 


46.4 


31.9 


Nonscience 


149 


7.4 


14.1 


48.3 


30.2 
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Table 8.7 

Frequency Distributions: Satisfaction with Opportunity to Talk to Professors 
^^rogntag^ 



Subgroup 



N 



Dissatisfied 



Neutral 



Satisfied 



Very 
Satisfied 



Anglo 

Male Science major 1256 

Nonscience 2985 

Female Science 871 

Nonscience 5617 

African-American 

Male Science 36 

Nonscience 1 19 

Female Science 79 

Nonscience 323 

Latino 

Male Science 17 

Nonscience 49 

Female Science 16 

Nonscience 88 

Asian-American 

Male Science 104 

Nonscience 83 

Female Science 70 
Nonscience 163 



6.7 
5.2 
4.4 
4.3 

5.6 
5.0 
3.8 
4.6 

11.8 
6.1 

18.8 
8.0 

17.3 
10.8 
10.0 
6.1 



11.6 
11.2 
8.4 
9.6 

16.7 
10.1 
13.9 
7.4 

0.0 
12.2 
12.5 

8.0 

26.0 
20.5 
20.0 
14.7 



37.5 
35.4 
32.5 
36.3 

41.7 
45.4 
35.4 
45.8 

47.1 
42.9 
12.5 
43.2 

35.6 
38.6 
30.0 
41.7 



44.". 
48.1 
54.8 
49.7 

36.1 

39.5 
46.8 
42.1 

41.2 
38.8 
56.3 
40.9 

21.2 
30.1 
40.0 
37.4 



Table 8.8 

Frequency Distributions: Satisfaction with Contact with Faculty/Administration 
(Percentages) 



Subgroup 



N 



Dissatisfied 



Neutral 



Satisfied 



Very 
Satisfied 



Anglo 
Male 

Female 



Science major 
Nonscience 
Science 
Nonscience 



African-American 



Male 



Female 



Science 
Nonscience 
Science 
Nonscience 



Latino 
Male 



Science 
Nonscience 
Female Science 

Nonscience 

Asian-American 
Male Science 

Nonscience 
Female Science 

Nonscience 



1253 
2977 
873 
5572 

36 
118 

78 
325 



17 
48 
16 
89 

105 
81 
70 

161 



8.5 
7.6 
7.0 
7.4 

16.7 
7.6 

12.8 
8.9 

5.9 
6.3 
18.8 
11.2 

17.1 
17.3 
18.6 

9.3 



22.3 
18.9 
16.0 
18.3 

25.0 
28.0 
14.1 
21.2 

23.5 
22.9 
25.0 
15.7 

36.2 
27.2 
31,4 
24.2 



42.0 
41.9 
41.1 
42.7 

47.2 
40.7 
50.0 
47.4 

52.9 
37.5 
25.0 
48.3 

32.4 
39.5 
32.9 
42.9 



27.3 
31.7 
35.9 
31.6 

11.1 
23.7 
23.1 
22.5 

17.6 
33.3 
31.3 
24.7 



14.3 
16.0 
17.1 
23.6 



r <d 

ERIC 
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Table 8.9 



Frequency Disiribuiions: Saiisfaciion with Relations with Faculty/Administration 
(PerccntaRcs) 



Subfiroup 


N 


Dissatisfied 


Neuiral 


SalLsficd 


Very 
Saiisfied 


Ann t/^ 












Male Science major 


1252 


7.6 


22.8 


44 




Nonscicncc 


2981 


7.3 




44.0 


30.4 


Female Science 


869 


6.2 


17.1 


43.0 


33.6 


Nonscicncc 


5568 


6.1 


18.0 


44.7 


31.2 














Male Science 


36 


13.9 


25.0 


41 7 


1 0 4 


Nonscience 


119 


7.6 


29^4 


46.2 


16.8 


Female Science 


79 


19.0 


12.7 


43.0 


25.3 


Nonscicncc 


321 


12.8 


18.4 


44.9 


24,0 














Male Science 


17 


5.9 


29.4 




-J. 7 


Nonscicncc 


50 


6.0 


18!o 


42.0 


34.0 


Female Science 


16 


18.8 


18.8 


37.5 


25.0 


Nonscicncc 


88 


9.1 


18.2 


50.0 


22.7 


Asian-American 












Male Science 


105 


13.3 


40.0 


38.1 


8.6 


Nonscicncc 


81 


12.3 


30.9 


39.5 


17.3 


Female Science 


69 


13.0 


34.8 


36.2 


15.9 


Nonscience 


162 


8.0 


24.7 


41.4 


25.9 



These differences in satisfaction with science and math courses between science majors and 
nonscience majors may be important (Table 8. 1 ). Note that these two groups report roughly 
equivalent levels of satisfaction with course work in their own fields (Table 8.2). It's not the case 
that nonscience majors are inherently more dissatisfied with course work than science majors. The 
low levels of satisfaction with science and math courses on the part of nonscience majors may 
relate directly to issues addressed by Sheila Tobias in They're Not Dumb. They're Different . 
Tobias hired highly literate people who successfully had studied the humanities to take introductory 
science courses and to keep journals about their experiences. In other words, these were 
intelligent, articulate people, all post-graduates in the humanities, who had not been drawn into 
science for one reason or another. Their journals revealed numerous problems in the way 
introductory science courses are presented, problems that deter many people from further study in 
science. For example, one student complained that the professor rushed from topic to topic, 
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devoting little or no time to integrating the material with the knowledge base the students brought to 
the classroom. Discussion and interpretation were down-played or omitted. 

Factors like those uncovered by Tobias may explain the discrepancies in satisfaction levels 
reported in Table 8.1. For example, among Anglos (the largest single ethnic subgroup) the 
percentages of science majors who report that they are neutral or dissatisfied witli science and math 
courses are 12.2 (males) and 10.4 (females). By contrast, the percentages of Anglo nonscience 
majors who report that they are neutral or dissatisfied are 37.6 (males) and 37.6 (females). 
Examination of the data for Asian Americans (the ethnic subgroup yielding the second highest 
number of science majors) reveals that the comparable percentages of science majors who were 
neutral or dissatisfied with their science and math courses are 13,2 (males) and 12.5 (females). 
For nonscience majors these percentages jumped to 37.5 (males) and 37.3 (females). The same 
n-end can be observed in the percentages reported for African-American and Latino students. 

For the first three variables (Tables 8.1, 8.2, and 8.3), which deal with courses and 
instruction, men and women report roughly equivalent levels of satisfaction. With some 
exceptions, men report higher levels of satisfaction than women with the next three variables 
(Tables 8.4, 8.5, and 8.6), which deal with facilities and resources. Men report higher levels of 
satisfaction with laboratoiy facilities, and with library facilities (except among Asians). Among 
scientists, males report higher levels of satisfaction with computer facilities than women (except 
among Blacks). With some exceptions, women consistently report higher levels of satisfaction 
than men on the variables having to do with student-faculty interaction. Specifically, women score 
higher on satisfaction with opportunity to talk to professors (Table 8.7), satisfaction with contact 
with faculty/administration (Table 8.8) (although this is true among science majors only), and 
satisfaction with relations with faculty/administration (labie 8.9) (except among Latino 
nonscientists where males score higher). 

Satisfaction with overall quality of instruction (Table 8.3) is an important outcome. There are 
a few striking differences between subgroups on this variable. It should be noted that among 
African-Americans, males are somewhat more likely to say that they are very satisfied with 
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instruction than females. Among Latinos, nonscience majors are more likely to report being very 
satisfied with the quality of instruction than science majors. However, some of these differences 
may relate to the very subtle distinction between "very satisfied" and **satisfied.'' 

Within each ethnic group females express somewhat higher levels of dissatisfaction with 
library facilities (Table 8,5). In comparing the ethnic subgroups, it is clear that the African- 
American students tend to be less satisfied with library facilities than the other three subgroups for 
whom data are reported in these tables. Also, there is a small trend in which female students tend 
to report more dissatisfaction with library facilities than male students. 

The data in Table 8.7 concern satisfaction with the opponunity to talk with professors. It is 
clear that Asian-Americans are considerably more dissatisfied than students from other ethnic 
subgroups. There are no striking differences reponed in this table between science majors and 
nonscience majors. Women tend to repon higher levels of satisfaction than men with their 
opportunity to talk to professors. 

Similarly, the data in Table 8.8 reveal that Asian-Americans arc most likely to be dissatisfied 
with their contact witii faculty and administration. The ethnic subgroup reporting the highest level 
of satisfaction with respect to this outcome is Anglos. The data reported in Table 8.9 indicate that 
Anglos have the highest level of satisfaction with relations whh faculty and administration. 
Women tend to be somewhat more likely than the men to indicate that tiiey were very satisfied with 
relations with tiie faculty and administration. 

In summary, there are few trends in these satisfaction variables relating to ethnicity, Anglos 
tend to report higher levels of satisfaction with: science and math courses (African Americans also 
report high levels), library resources, opportunities for contact with faculty/administration and 
relations with faculty/administration. Asian-Americans report less satisfaction with opponunity to 
talk to professors and with coursework in their majors. 

The follow-up survey contained 27 items assessing student satisfaction with various 
undergraduate programs. The nine variables reported above in Table 8.1 through 8.9 were selected 
as the satisfaction items that related, direcUy or indu^ctiy, to science, mathematics and engineering. 
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Since satisfaction is the primary focus of this section of the repon, a principal components factor 
analysis, and Varimax rotation, were conducted with these items to explore further their structural 
characteristics. The sample contained science majors only. Table 8.10 presents the rotated factor 
matrix and the associated eigenvalues. It is clear that factor 1 deals with students' interaction with 
professors and the administration; factor 2 assesses their reaction to courses, curriculum and 
instniction; and factor 3 focuses on equipment, facilities and resources. Building upon these 
results, three new composite variables were created. In each case, the three variables with high 
factor loadings on each factor simply were added together with unit weights. Thus, the composite 
variable related to factor 1 was created by adding scores for opportunity to talk to professors, 
contact wdth raculty/administration, and relations with faculty/administration. 

The three composite variables then were subjected to reliability tests. The Cronbach Alphas 
achieved by each of the the variables were: composite variable 1 (Alpha = .87); composite variable 
2 (Alpha = .74); and composite variable 3 (Alpha = .63). 

In an earlier study, Milem (1991) conducted a factor analysis (using the principal access 
factoring method) of all 27 items in the follow up survey that assessed student satisfaction. (Milem 



Table 8.10 

Rotated Factor Matrix 



Satisfaction with: 


Factor 1 


Factor 2 


Factor 3 


science and nnath courses 


.16 


.83 


.09 


courses in major field 


.15 


.84 


.08 


overall quality of instruction 


.47 


.56 


.24 


lab facilities and equipment 


.10 


.34 


.65 


library facilities 


-.03 


-.01 


.80 


computer facilities 


.08 


.06 


.78 


opportunity to talk to professors 


.80 


.23 


.01 


contact with faculty/administration 


.92 


.13 


.04 


relations with faculty/administration 


.89 


.14 


.07 


Eigenvalue 


3.48 


1.64 


1.08 


Percent of variance 


38.70 


18.30 


12.00 



N=2312 
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employed a method which calculated initial communality estimates from the squared multiple 
correlations while the current analysis used a method which set the communalities equal to unity.) 
Following Varimax rotation, Milem identified a five factor model. One of his factors, about faculty 
contact, was identical with the factor about faculty contact in this study. Milem* s factor 4, 
academic facilities, included five variables initially; however, when he calculated the final factor, 
only three variables were included and it was identical with the academic facilities factor in this 
study. Thus, two of the three factors identified by focussing on the nine science-related variables 
were identical with those identified in Milem's study of the full range of 27 satisfaction items. The 
third factor in this study, about courses, curriculum and instruction, does not directly parallel 
Milem's findings. 

Goals, Experiences, and Self -Concepts 

Tables 8.11 through 8.15 present frequency distributions for three career activity goals 
("making a theoretical contribution to science", "becoming an authority in my field", and 
"obtaining recognition from my colleagues for contributions to my special field"), three research 
and teaching experiences ("worked on professor's research project", "assisted faculty in teaching a 
course", "worked on an independent research project"), and mathematical ability self-concept. 

For the most part, in each of these tables male students achieve higher percentages in science 
related activities or aspirations than female students and science majors certainly exhibit higher 
percentages than nonscience majors. But there are some surprises. For one thing, minority 
students tend to report percentages comparable to those of majority, or Anglo, students. Also, the 
proportion of female science majors who report working on a professor's research project is higher 
than the proportion of male science majors, within each ethnic group. Although the sample sizes 
are quite small, it should be noted that Latino women score higher than Latino men on each of the 
career activity goal measures. 

While there are no surprising trends in the data reported for the goal of making a theoretical 
contribution to science (Table 8.11), an interesting difference emerges from Table 8.12 about the 



goal of becoming the authority in one's field. Among science majors, males are more likely to list 
this as an essential goal than females in each ethnic group. An exception is the Latinos where 
females are more likely to list this as an essential goal; however, as indicated earlier, the data on 
Latino science students should be read with caution, since the sample sizes are so low. Also, 
within all ethnic subgroups, except Asian-Americans, male nonscience students are more likely to 
list this an as essential goal than female nonscience students. 

Table 8.13 presents data on the goal of "obtaining recognition from my colleagues for 
contributions to my special field" and includes an interesting finding that, undoubtedly, relates to 
cultural norms. Among science majors, Asian-American males are considerably more likely than 
Asian-American females to list this as an essential goal. With the exception of Latinos, there is a 
more general trend in which males (both science and nonscience majors) list this as an essential 
goal somewhat more frequently than females. 

Examination of Table 8.14 reveals that Asian -American women were much more likely than 
Asian-American men to have worked on a professor's research project and to have assisted faculty 
in a course (both science and nonscience majors). Clearly, science majors are more likely than 
nonscience majors to have worked on a professor's research project and to have assisted faculty in 
teaching a course. Asian-Americans were somewhat less likely than students from other ethnic 
groups to have worked on an independent research project. This was true of both science and 
nonscience majors. Among science majors, males were somewhat more likely to have worked on 
an independent research project. 

Given the central importance of self-concept in the development of educational aspirations 
and career choice. Table 8.15 is particularly instructive. The most dramatic differences are found 
between male and female follow-up self-concepts. The percent of Anglo male science majors who 
see themselves as being in the "highest two percent'* is 44.1 while the corresponding percent for 
Anglo female science majors is 29.4. The percentages of science majors who repon that they are in 
the top ten percent for each of the other three ethnic groups are as follows: African-American 
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Table 8.11 

Frequency Distributions: Goal is Making a Theoretical Contribution to Science 
(Percentages) 



Subgroup 



Not 
Important 



Somewhat 
Important 



Very 
Important 



Essential 



Anglo 
Male 

Female 



Science major 
Nonscience 
Science 
Nonscience 



African-American 



Male 



Female 



Science 
Nonscience 
Science 
Nonscience 



Latino 
Male 



Science 
Nonscience 
Female Science 

Nonscience 

Asian-American 
Male Science 

Nonscience 
Female Science 

Nonscience 



1267 
3014 
881 
5654 

36 
118 

79 
325 

17 
50 
16 
89 

105 
83 
71 

167 



26.5 
72.0 
31.6 
75.3 

33.3 
52.5 
24.1 
61.5 

17.6 
64.0 
12.5 
60.7 

27.6 
55.4 
26.8 

69.5 



37.2 
19.9 
35.2 
18.5 

27.8 
35.6 
34.2 
25.5 

64.7 
20.0 
37.5 
28.1 

37.1 
30.1 
40.8 
21.6 



25.3 
6.2 

22.9 
4.8 

25.0 
7.6 

30.4 
8.9 

5.9 
8.0 

31.3 
9.0 

22.9 
13.3 
23.9 
6.0 



11.0 
1.9 

10.3 
1.3 

13.9 
4.2 

11.4 
4.0 

11.8 
8.0 

18.8 
2.2 



12.4 
1.2 
8.5 

3.0 



Table 8.12 

Frequency Distributions: Goal is Becoming an Authority in my Field 
jgeregntages) 

Not Somewhat 



Subgroup 



N 



Important 



Important 



Very 
Important 



Essential 



Anglo 
Male 

Female 



Science major 
Nonscience 
Science 
Nonscience 



African-American 



Male 



Female 



Science 
Nonscience 
Science 
Nonscience 



Latino 
Male 



Science 
Nonscience 
Female Science 

Nonscience 

Asian-American 
Male Science 

Nonscience 
Female Science 

Nonscience 



1268 
3015 
881 
5656 

36 
118 

79 
325 



17 
50 
16 
89 



106 
82 
71 

167 



5.3 
6.5 
6.7 
6.2 

2.8 
4.2 

3.8 
4.3 

5.9 
10.0 
0.0 
5.6 



4.7 
7.3 
7.0 

9.0 



27.1 
23.9 
30.9 
27.8 

16.7 
11.0 
17.7 
15.4 

35.3 
18.0 
18.8 
27.0 



27.4 
18.3 
36.6 
26.3 



41.6 
43.1 
43.1 
42.2 

41.7 
44.9 
45.6 
45.2 

41.2 
32.0 
43.8 
42.7 

36.8 
47.6 
39.4 
38.3 



25.9 
26.4 
19.3 
23.7 

38.9 
39.8 
32.9 
35.1 

17.6 
40.0 
37.5 
24.7 

31.1 
26.8 
16.9 
26.3 
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Table 8.13 

Frequency Distribwions: Goal is Obtaining Recognition from my Colleagues for 



Subgroup 




Not 


Somewhat Very 




N 


Important 


Important Important 


Essential 


Anglo 










Male Science mainr 




0 7 


JO.U 51 .0 


14.7 


Nonscience 


3012 


10.8 


35.7 37.3 


16 1 


Female Science 


880 


9.1 


40.3 37.0 


13.5 


Nonscience 


5656 


10.4 


35.7 39.0 


14.9 


Aptcan-American 










Male Science 




O.J 


jj.j 41./ 


16.7 


Nonscience 


117 


4.3 


26 5 41 0 




Female Science 


79 


6.3 


41.8 35.4 


16.5 


Nonscience 


325 


9.5 


33.5 40.3 


16.6 


Latino 










Male Science 


17 


11.8 


41.2 11.8 


35.3 


Nonscience 


50 


14.0 


30.0 32.0 


24.0 


Female Science 


16 


0.0 


12.5 43.8 


43.8 


Nonscience 


88 


o.o 


Zy,j 44. J 


19.3 


Asian-American 










Male Science 


106 


5 7 


38.7 34.9 


20.8 


Nonscience 


82 


M.6 


36.6 36.6 


12.2 


Female Science 


71 


11.3 


47.9 31.0 


Q 0 


Nonscience 


168 


11.3 


33.9 33.9 


20.8 


Table 8.14 










Research and Teaching Experiences (% yes) 












Worked on 


Assisted Faculty 


Worked on an 




N 


Professor's 


in Teaching 


Independent 




Research Proiect 


a Course 


Research Project 


Anglo 










Male Science major 


1271 






61-0 


Nonscience 


3028 


17.1 


17.1 


61 8 


Female Science 


883 


38.7 


28.7 


58.6 


Nonscience 


5667 


19.2 


15.3 


59.5 


African-American 










Male Science 


36 


.JO .7 


Z / .0 


ol . 1 


Nonscience 


119 


26.1 


25.2 


70.6 


Female Science 


79 


40.5 


19.0 


59.5 


Nonscience 


327 


24.2 


17.4 


63. / 


Latino 










Male Science 


17 


41.2 


24.4 


o*+. / 


Nonscience 


50 


24.0 


22.0 


48.0 


Female Science 


16 


43.8 


18.8 


56.2 


Nonscience 


89 


23.6 


12.4 


58.4 


Asian-American 










Male Science 


106 


41.5 


21.'/ 


56.6 


Nonscience 


83 


16.9 


8.4 


54.2 


Female Science 


72 


51.4 


20.8 


48.6 


Nonscience 


168 


26.2 


18.5 


60.7 
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Table 8.15 

Frequency Distributions: Mathematical Ability Self-Concept 
(Pcrceniafies) 







Lowest 


Below 




Above 


Highest 


Subgroup 


N 


10% 


Averdge 


Average 


AveraRe 


10% 


Anglo 


















0 1 




iz.z 


1 ,0 


AA 1 
44. 1 


Nonscicnce 


-3018 


2.0 


13.9 


35.2 


36.1 


12.8 


Female Science 


881 


0.2 


3.3 


20.2 


46.9 


29.4 


Nonscience 


5647 


3.0 


18.9 


41.1 


31.1 


5.9 


African-American 
















jO 




Z.o 


J.O 


bj.y 


OT 0 
Z/.O 


Nonscience 


118 


2.5 


14.4 


41.5 


28.8 


12.7 


Female Science 


79 


0.0 


1.3 


26.6 


50.6 


21.5 


Nonscience 


326 


4.3 ■ 


19.9 


44.2 


26.4 


5.2 


Latino 














Male Science 


17 


U.O 


0.0 


5.9 


23.5 


70.6 


Nonscience 


50 


4.0 


18.0 


26.0 


32.0 


20.0 


Female Science 


16 


0.0 


25.0 


31.3 


18.8 


25.0 


Nonscience 


88 


3.4 


28.4 


36.4 


28.4 


3.4 


Asian-American 














Male Science 


106 


0.0 


0.9 


7.5 


49.1 


42.5 


Nonscience 


82 


1.2 


14.6 


30.5 


37.8 


15.9 


Female Science 


71 


0.0 


2.8 


25.4 


42.3 


29.6 


Nonscience 


167 


1.8 


9.0 


37.7 


45.5 


6.0 



(males 27.8 percent and females 21.5 percent), Latinos (males 70.6 percent and females 25.0 
percent) and Asian-American (males 42.5 percent and females 29.6 percent). 

These statistics about self-concept are both revealing and disturbing. Nevertheless, a critic 
might note that even though science majors tend to excel in math, they fail to take into account the 
actual mathematical ability of the students who are reponing their self-concepts. Consequendy, we 
performed an additional analysis using the student's score on the quantitative portion of the 
Scholastic Aptitude Test as a measure of mathematical ability. For the full sample, the ninetieth 
percentile, i.e., the SAT score that defined those students who actually were in the top ten percent, 
was 670. The ten percent of our longitudinal sample that achieved scores greater than or equal to 
670 on the SAT Quantitative subtest included 1,723 people, of whom 1,152 were male and 571 
were female. Among the males in this elite group, 53.5 percent considered themselves in the top 
ten percent and an additional 35.1 percent considered themselves *'above average." Among these 
high aptitude women only 32.6 percent considered themselves in the top ten percent and an 
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additional 513 percent considered themselves "above average." One-sixth of the women whose 
scores placed them in the highest ten percent defined themselves as either average, below average, 
or in the lowest ten percent! 

Further light is shed on this important construct if we relate follow-up mathematical ability 
self-concept not only to actual ability but also to the self-concept reported by the student as an 
entering freshman. As can be seen in Table 8.16, among men 734, or 63.7 percent of those men 
who indeed were in the top ten percent, defined themselves that way when they entered i:s 
freshmen. Four years later that percentage had reduced to 53.5 percent. Two hundred and twenty- 
one of the 734 who initially had accurately placed themselves in the top ten percent reduced their 
own self-assessment while another 103 students who initially had erroneously placed themselves 
lower now considered themselves in the highest ten percent. 

Among women, 273 out of 571 women, or 47.8 percent, who actually were in the top ten 
percent defined themselves that way when they entered college. Four years later only 136 (half of 
the group) of the 273 continue to define themselves as being in the top category; 50 high ability 
women who initially defined themselves in the lower category as freshmen had increased their 
assessment during the four year period and now placed themselves appropriately in the highest 
category. Nevenheless, the proportion of high ability women who actually were in the top ten 
percent and also perceived themselves as being in the top ten percent dropped from 47.8 percent to 
32.6 percent during the college years. 

It is important that we and other researchers explore the dimensions of the impact of college 
upon these students so that we can understand how the self-concepts of both men and women are 
affected by those experiences. Are these relative deprivation effects? Are declines in self-concept 
more frequently experienced in certain kinds of college environments? 

The effects of the educational system, and other forces in the culture, on the self-concepts of 
women, including high-abilitv women, is unsettling. 



8-23 



ERLC 



2il 



Table 8.16 

Math Ability Self-Concepts of Top Math Students 



Males 



1985 Self-Concept 



Below top 10% 
1989 Self-Concept 

In top 10% 



Below top 10% 


In top 10% 




315 


221 


536 


75.4% 


30.1% 


46.5% 


103 


513 


616 


24.6% 


69.9% 


53.5% 



418 
36.3% 



734 
63.7% 



1152 



Females 



Below top 10% 
1989 Self-Concept 

In top 10% 



1985 Self-Concept 


Below top 10% 


In top 10% 


248 


137 


83.2% 


50.2% 


50 


136 


16.8% 


49.8% 


298 


273 


52.2% 


47.8% 



385 
67.4% 

186 
32.6% 

571 
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Regression A nalyses 

Blocked stepwise regression analyses were conducted to identify individual and institutional 
factors related to the key dependent variables for the science majors. The outcome measures were 
the three satisfaction composite variables and the students' commitment to making a theoretical 
contribution to science. Separate ^^gressions were run for men and women. The potential input 

variables were assessed sequentially in eight blocks: 

1 . 1985 pretest of the 1989 outcome measure 

2 . Demographic and other background characteristics 

3 . Major and career aspirations 

4 . Freshman living arrangements and financial aid 

5 . Curriculum, peer, and faculty measures 

6. Institutional characteristics (for example, selectivity) 

7 . The magnitude of the exposure to the environment, i.e., years enrolled 

8 . Intermediate outcomes 

Tables 8.17 through 8.24 report the findings from these regression analyses. In the case of 
each outcome variable, separate regressions were run for men and women. The sample for these 
regressions included only science majors and, of course, only students who were still in school at 
the time of the follow-up survey. Each table reports the background characteristics and college 
environment measures that entered the multiple regression equation with a confidence level of at 
least .001. (The regression coefficient for those variables that were no longer significant when the 
regression analysis was completed are contained in parentheses.) For each variable, the Beta and 
the original Pearson correlation with the dependent variable are reported. In addition, the 
un standardized regression coefficient, the b, is reported so that, when appropriate, the predictive 
power of a given variable can be compared for men and women across regressions. Finally, the 
college experience variables, i.e., the intermediate outcome variables, that subsequently entered the 
equation are listed along with their regression coefficients. It is important to note that, while the 
Betas for the college experience variables can be compared with each other to prioritize relative 
predictive power, these Betas should not be compared directly with those for the background and 
environment measui'es which were yielded at a different point in the regression analysis. 
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Table 8.17 

Prediction of Satisfaction Factor 1 : Faculty 
(Male scien ce maiors, N=1431) 

Variable Simple r b Beta 

Background Characteristics 

Expect to be satisfied with college 
Race: White 

Felt depressed in high schooJ 
Asked teacher for advice in high school 
Attending first choice of college 
Outside work 
Typology score: activist 
Career choice: engineering 

College Environments 

Plan to live on campus in fall 
Other college grant 
Aid source: parents or family 
Plan to live off campus in fall 
Faculty have student orientation 
Faculty use graduate teaching assistants 

(R=.51) 

College Experiences 

Completed at least 4 years 
Talked with faculty outside of class 
College GPA 
Left school or transferred 
discussed course with other students 
Received vocational/career counseling 
Participated in campus demonstfations 
Assisted faculty in teaching 

(R= .60) 

Notes: Coefficients presented for background characteristics and college environmental experiences are those listed after 
all environmental variables entered the regression equation. Coefficients for college experience variables are those 
listed in the last equation. Coefficients in parentheses represent those which did not remain significant. 



Considerable information is contained in these regression results. The predictive power (as 
reflected in the multiple R) is somewhat lower for Factor 2 (courses and instruction) than it is for 
the other variables. Also, the predictive power (as reflected in the multiple R) with the male 
samples is higher than that for the females in the case of each of the three satisfaction composite 
variables. Perhaps the most interesting finding revealed by the regression coefficients is that, for 
these satisfaction factors, the variables indicating that faculty reported a high orientation toward 
students (in the separate survey of faculty) consistently has a powerful impact. This variable 
typically yields a Beta which is substantially higher than the Betas for all the other background and 



.14 .47 .10 

.17 .68 .09 

-.12 -.46 -.10 

.08 .27 .07 

.11 (.12) (.03) 

-.07 (-.08) (-.04) 

.06 (.03) (.02) 

-.13 (-.04) (-.01) 



.13 (.31) (.04) 

.10 (.17) (.03) 

-.05 (-.04) (-.04) 

-.13 (-.81) (-.04) 

.45 .38 .30 

-.41 -.58 -.12 



.14 (.26) (.02) 

.33 .51 .19 

.17 .31 .13 

-.16 -.80 -.11 

.13 .33 .07 

.17 .28 .07 

-.01 -.40 -.06 

.20 .34 .06 
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Table 8.18 

Prediction of Satisfaction Factor 1 : Faculty 
(Female science majors, N=1048) 



Variable 



Simple r 



Beta 



Background Characteristics 

Expectation: Be satisfied here 
Race: Asian-American 
Typology score: scholar 

College Environments 

Other college grant 
Faculty have student orientation 
Peer mean: social activism 
% instruction-oriented (jxpenses 

(R= .45) 

College Experiences 

Completed at least 4 years 
Talked with faculty outside of class 
Left school or transferred 
Guest in professor's home 
Participated in campus demonstrations 
Elected to student office 

(R= .55) 



.11 
.13 
.10 



.12 
.41 
.13 
.27 



.14 
.27 
-.20 
.29 
.00 
.16 



.36 
■.75 
.07 



(.12) 
.47 

-.33 
.02 



(.87) 
(.39) 
-1.16 

.44 
-.46 

.39 



.08 
-.08 
.08 



(.03) 
.39 

-.09 
.09 



(.07) 
(.16) 
-.16 

.10 
-.08 

.07 



Notes: Coefficients presented for background characteristics and college environmental experiences are those listed after 
all environmental variables entered the regression equation. Coefficients for college experience variables are those 
listed in the last equation. Coefficients in parentheses represent those which did not remain significant. 

environment measures. This finding confirms results from a considerable body of previous 
research about student-faculty interaction. There is no question that the degree to which the faculty 
is oriented toward working with students is very strongly related to the satisfaction of students 
with their college science experiences. In the case of student satisfaction with facilities, the 
coefficient is negative, probably indicating that institutions strongly oriented towards teaching tend 
to be less oriented towards research and to tend have less adequate facilities. 

Next, the substantively and/or statistically interesting predictors of each criterion variable are 
examined. Each regression will be reviewed after the college environment measures have entered. 
In addition, important college experience, or intermediate outcome, variables that entered 
subsequently will be identified. 
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Table 8.19 

Prediction of Satisfaction Factor 2: Curriculum 
(Male xience majors, N=-1462) 

Variable 



Simple r 



Beta 



Background Characteristics 

Expectation: Be satisfied here 

High sciiool CPA 

1984 activity: felt depressed 

1984 activity: was in science contest 

Choice of college 

Career choice: engineering 

College Environments 

Distance from home to college 
Faculty have student orientation 
Political orientation of peers 
Lack of student community 
Structured curriculum 

(R=.35) 

College Experiences 

Completed at least 4 years 
Left school or transferred 
Discussed courses with other students 
College CPA 

Talked with faculty outside class 
Participated in intramural sports 
Participated in campus demonstrations 

(R=43) 



.17 
.15 
-.12 
.09 
.11 
-.09 



.09 
.21 
.06 
-.23 
.05 



.12 
-.18 
.14 
.18 
.16 
.13 
-.03 



.47 
.17 
-.37 
.24 
(.16) 
(-.06) 



(.02) 
.11 
.85 

-.33 
.08 



(.02) 
-.73 
.39 
.22 
.19 
.17 
-.35 



.12 
.11 
-.10 
.08 
(.06) 
(-.02) 



(.01) 
.10 
.08 

-.12 
.07 



(.00) 
-.13 
.10 
.11 
.09 
.07 
-.07 



Notes: Coefficients presented for background characteristics and college cnvironmcnial experiences are tliose listed after 
all environmental variables entered thf. regression equation. Coefficients for college experience variables are tliose 
listed in the last equation. Coefficienis in parentheses represent those which did not remain significant. 



Prediction of satisfaction Factor 1 (faculty). Male science majors . By far the strongest 
predictor, with a Beta of .30, is an orientation toward students on the part of the faculty (as 
repoited by the faculty). Faculty use of graduate teaching assistants is the next most powerful 
predictor (Beta = -.12) and, of course, is a negative factor. Significant background characteristics 
include the initial expectation to be satisfied at the college, being Anglo, having asked a teacher for 
advice in high school (which indicates a willingness on the part of the student to approach faculty) 
and, as a negative predictor, having felt depressed in high school. College experience variables 
related to this satisfaction factor for males include talking with faculty outside of class, discussing 
courses with other students, and assisting faculty in teaching. Those who received vocational 
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Tabic 8.20 

Prediction of Satisfaction Factor 2: Curriculum 
jFcrnalc science majors, N= 1068) 



Variable 



Simpler 



Beta 



Background Characteristics 



Expecialion: Be satisfied here 
Intellectual self-csiccm 
Chicano 



.10 
.15 
-.09 



(.24) 
,08 
1.45 



(.06) 
.13 
-.08 



CoKtege Environments 



Faculty have student orienlaiion 
Peer mean: materialism and status 

(R=: .27) 

Coliege Experiences 



.18 
-.14 



.15 
-.17 



.15 
-.08 




-.17 
.21 
.13 
.17 



-.85 
.43 
.14 
.18 



-.15 
.13 
.10 
.09 



Notes: Coefficients presented for background characicrisiics and college environmental experiences are those listed after 
all environmental variables entered the regression equation. Coefficients for college experience variables are Uiosc 
listed in tlie last equation. Coefficients in parentheses represent those which did not remain significant. 

counseling were more satisfied while those who participated in campus demonstrations were less 
so. 



Prediction of satisfaction Factor 1 (faculty). Female science majors . Among college women, 



the strongest predictor of this satisfaction factor, once again, is the faculty report that they have an 
orientation toward students. Institutions where satisfaction was high also devote a considerable 
proportion of expenses to instruction and have students who score low on social activism. 
Significant background characteristics include the initial expectation to be satisfied and scoring high 
on the "scholar" typology. Asian-Americans are significantly less likely to be satisfied with their 
interaction with the faculty. College experiences that are positively related to this satisfaction factor 
include being a guest in a professor's home and being elected to student office. Once again, 
participating in campus demonstrations has a negative impact. 

Pi'ediction of satisfaction Factor 2 (curriculum). Male science majors . No single variable is a 
dramatically powerful predictor of this factor for men students. Important background 
characteristics include the initial expectation to be satisfied at this college, high school grade point 
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Table 8.21 

Prediction of Satisfaction Factor 3: Facilities 
(Male science majors, N=139l) 



Variable 



Simple r 



Background Characteristics 

Expectaiion: Be satisfied here 
SAT Math score 
Typology score: leader 
Choice of college 

Reason for college: get a belter job 
Typology score: artist 
Career choice: engineering 

College Environments 

Other college grant 
Distance from home to college 
Intellectual self-esteem of peers 
Women *s studies course required 
Written evaluations in courses 
MBRS (minority scholarship) 
Peer mean: permissiveness 
Thesis/senior project required 
Lack of student community 
Faculty have student orientation 
Faculty positive about general education 
% of students whose aid is based on merit 
Independent research required 
Minority/third world course required 
Peer mean: social activism 

(R= .48) 

College Experiences 

Worked on group project for a class 



.13 
.14 
.13 
.12 

-.06 
.09 

-.07 



-.13 

.14 

.29 
-.17 

.15 
-.10 

.13 
-.03 
-.17 
-.04 

.09 
-.05 

.12 
-.01 

.03 



.07 



(.24) 
(-.0006) 

.10 

.29 
(-.22) 
(.05) 
-.37 



-.31 
(.04) 

.13 
■1.28 

.92 
-.91 

.26 
-.49 
-.60 
-.25 
1.52 
-.02 

.41 

.46 
-.43 



.25 



Beta 



(.05) 
(-.02) 

.08 
.09 
(-.05) 
(.04) 
-.08 



-.07 
(.02) 

.11 
-.22 

.11 
-.07 

.12 
-.11 
-.20 
-.22 

.18 
-.12 

.10 

.09 
-.10 



.08 



Notes: Coefficients presented for background characteristics and college environmental experiences are those listed after 
all environmental variables entered the regression equation. Coefficients for college experience variables are those 
listed in the last equation. Coefficients in parentheses represent those which did not remain significant. 

average and participating in a science contest while in high school. The strongest environmental 
factor is Lack of Student Community, which is associated with low^r satisfaction with the 
curriculum among male science students. Again, this finding reinforces the imponance of the peer 
group in undergraduate science education. Other important environmental measures include faculty 
having a student orientation, the political orientation of freshman peers, and a structured 
curriculum. College experience variables related to this criterion include discussing course content 
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Table 8.22 

Prediction of Satisfaction Factor 3: Facilities 
(Female science majors^ N=988) 



Variable Simple r b Beta 

Background Characteristics 

Expectation: Be satisfied here .03 (-.04) (-.01) 

SAT Math .14 (-.0005) (-.02) 

Rating of physical health .12 .24 .09 

Choice of college .10 .27 .08 

Student* no religion .10 (.31) (.05) 

Father's career: health profession .09 1.47 . .08 

College Environments 

Progressive offerings .22 .09 .14 

Women's studies course required -.13 -.73' -.13 

Faculty positive about general edua^^o. : .09 1 .70 .20 

Faculty committed to student development -.20 (-. 18) (-.11) 

Peer mean: outside work -.08 -.71 -.09 

Peer mean: materialism and status -.21 -.44 -.18 

Faculty have student orientation -.09 -.26 -.23 

% science faculty .00 -.04 -.17 

Over 80% men .12 3.09 .16 

Catholic institution -.01 .76 .10 

(R=.44) 

College Experiences 

Did volunteer work .11 .14 .08 

Discussed course with other students .08 .36 .08 

(R= .46) 

Notes; Coefficients presented for background characteristics and college environmental experiences are those listed after 
all environmental variables entered the regression equation. Coefficients for college experience variables are those 
listed in the last equation. Coefficients in parentheses represent those which did not remain significant. 

with other students, talking with faculty outside class, participating in intramural sports, and, as a 
negative factor, participating in campus demonstrations. 

Prediction of satisfaction Factor 2 (curriculum^ Female science majors . Here again, the 
variable reflecting the student orientation of the faculty is the most powerful predictor. The other 
predictors include Intellectual Self-esteem of the peer group and two with negative coefficients: 
being Chicane and having peers who are oriented toward Materialism and Status. College 
experience variables that related to this outcome are being a guest in a professor's home and, not 
surprisingly, studying or doing homework. 

Prediction of satisfaction Factor 3 (facilities). Male science majors . Among the more 
interesting of the many significant predictors of this outcome variable are having a student oriented 
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Table 8.23 

Prediction of Having Goal to Make a Theoretical Contribution to Science 
(Male scie nceniajor s, N-1468) 



I 



Variable Simple r b Beta 

Background Characteristics 

Initial goal to make theoretical contribption .37 .38 .35 

SAT Math -.07 (-.0006) (-!o6) 

Reason for coIIege:prepare for grad school .18 .11 .08 

Typology score: uncommiued .05 (.01) (.03) 

Reason for college: nothing belter to do .09 .23 .09 

Outside woric .08 .04 .06 

Goal: write original works .16 .08 .06 

1984: felt overwhelmed .06 (.09) (.05) 

Reason for college: get a better job -.06 (-.07) (-.04) 

Engineering major -.16 -.21 -.11 

College Environments 

Status of minority studies .13 .11 .10 
Faculty perception: keen competition 

among students -.08 -.24 -.08 

(R=.46) 

College Experiences 

Worked on individual research project .20 .11 .10 

Tutored another student .14 .12 !o8 

Worked on professor's research project ,22 .17 [09 

Commuting to campus .07 .06 !o8 

Assisted faculty in teaching .16 .14 *06 

(R=.51) 



Notes: Coefficients presented for background characteristics and college environmental experiences are those listed after 
all environmental variables entered the regression equation. Coefficients for college experience variables are those 
listed in the last equation. Coefficients in parentheses represent those which did not remain significant. 

faculty and the percentage of students whose aid is based on merit, both as negative factors. The 
institutional requirement that a women's studies course be taken also is a negative predictor. 
Perhaps, when faculty are student oriented and a large percentage of the student body has been 
judged on merit criteria, the students are more likely to share faculty criticisms of computer, library 
and laboratory facilities. Intellectual self-esteem of the other students is a positive factor as is, 
surprisingly, a high score by the peer group at the institution on Permissiveness. Once again, a 
Lack of Student Community and having peers who are social activists both turn out to be negative 
predictors, while an institutional requirement that the student conduct independent research is a 
positive factor. Finally, having faculty who express positive opinions about general education is a 
positive significant predictor of this satisfaction factor. 
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Table 8.24 

Prediction of Having Goal to Make a Theoretical Contribution to Science 
(Female sc ience maj ors, N=1080) 

Variable Simple r b Beta 

Background Characteristics 

Initial goal to make theoretical contribution 
SAT Math 

Reason for college: prepare for grad school 
1984: perfonned volunteer work 
Political orientation 
Biological sciences major 

College Environments 

Part-time job in college 
% faculty who worked with students 

on research 
Use of multiple choice tests 

(R= .46) 

College Experiences 

Woriced on professor's research project 
Worked on individual research project 
Talked with faculty outside class 
Attended racial awareness workshop 

(R= .53 after college experiences) 

Notes: Coefficients presented for background characteristics and college environmental experiences are those listed after 
all environmental variables entered the regression equation. Coefficients for college experience variables are those 
listed in the last equation. Coefficients in parentheses represent those which did not remain significant. 



Prediction of satisfaction Factor 3 (facilities). Female science majors . Again, the strongest 
predictor that emerges is the number of faculty who report a student orientation; as is the case with 
the men students, this variable is a negative predictor of satisfaction factor 3. Other negative 
environmental predictors include the percent of science faculty, having peers who are oriented 
toward Materialism and Status, having peers who work while in college, and having a requirement 
that students take a women *s studies course. Positive predictors among the environmental 
measures include, again, institutional faculty who have positive opinions about general education, 
having a high proportion of male students, and being at a Catholic institution. Significant 
background characteristics include attending the college of one's choice and a high rating on one's 
physical health. Two college experience variables also were significant predictors: doing volunteer 
work and discussing course content with other students. 



.38 .36 .33 

-.12 .00 -.13 

.22 .13 .09 

..04 -.11 -.07 

.09 (.09) (.07) 

.23 .22 .11 



.10 .15 .07 

-.08 -.01 -.12 

.01 -.15 -.10 



.29 .34 .17 

.24 .10 .09 

.18 .08 .08 

-.01 -.15 -.07 
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Prediction of having goal to make a theoretical contribu rion to science, male science majors . 
Only two environmental measures entered this regression: offering third world minority courses, 
as a positive predictor, and the faculty perception that there is keen competition among students, as 
a negative predictor. By far the rriost important predictor is entering college with an initial goal to 
make a theoretical contribution to science. Other interesting background characteristics include 
having outside work, having the goal to write original works, and iM being an engineering major. 
Additionally, several college experience variables that reflect reference group interaction are 
significant predictors: tutoring another student, working on a professor's research project and 
assisting faculty in teaching. Not surprisingly, working on an individual research project is also 
related to the goal of making a theoretical contribution to science. 

Prediction of having a goal t o make a theoretical contribution to science, female science 
majors. Once again, the most powerful predictor is having an initial goal to make a theoretical 
contribution. The most powerful environmental predictor is the percentage of faculty who worked 
with students on research. However, this is a negative factor and difficult to interpret. One 
possibility is that female undergraduate students are sometimes used exploitively to do "scut work" 
rather than as apprentices in a mentor-mentee relationship. An additional surprising predictor is 
SAT Math score as a negative factor. This finding is especially troubling, because it suggests that 
some of our most mathematically competent women are being discouraged from involving 
themselves with scientific theory. Interestingly, majoring in the biological sciences is a positive 
predictor, as is attending college in order to prepare for graduate school. Significant positive 
college experience predictors include working on a professor's research project, working on an 
individual research project, and talking with faculty outside of class. 

Discussion and Implications 

These analyses give us much information about student attitudes, opinions, and experiences. 
Clearly, the experiences of science majors are different from those of students majoring in other 
fields. The descriptive data reinforce the observation that students' experiences with undergraduate 
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science education differ considerably as a function of gender and ethnic background. Clearly, we 
need to understand better why many college students, especially women, underestimate their own 
ability, particularly in the area of mathematics. Why is it that only one-third of college senior 
women who actually are in the top ten percent of mathematical ability define themselves that way? 

The results of the hierarchical regressions have implications for institutional planning and for 
the higher education community more generally. In recent years, there has been considerable 
debate in academia about the prestige and rewards for faculty associated with research versus 
teaching. Another debate has focused on the role of general education in the undergraduate 
curriculum. Following the great expansion of federal support for university research after the end 
of World War II, prestige in the academic world has come to be linked more closely to the "publish 
or perish" syndrome. Faculty who publish frequendy in quality journals are much more likely to 
achieve tenure, be promoted, and gain recognition within and outside their institution, regardless of 
how much energy they invest in teaching. In a study of the correlates and predictors of national 
peer review departmental rankings carried out by the National Academy of Sciences, Drew and 
Karpf (1981), found that the departmental prestige ranking correlated .91 with one variable: the 
rate of publication by departmental faculty in the 20 most highly-cited journals in the field. 

In recent years, the need for a greater faculty recommitment to teaching and students has been 
expressed by a number of leaders in the higher education community. Some writers have stressed 
the importance of assessing what the student actually learns in college, not merely what he or she 
brings to the college as an entering student (Astin, 1985). Ernest Boyer (1991) has recendy argued 
for the need for a new kind of scholar, where teaching and research are bener integrated. Heads of 
prestigious institutions such as Harvard and Stanford have also spoken out about the need to 
invigorate undergraduate teaching. 

In this context, it is interesting to examine the predictors that emerge in these multiple 
regressions. Repeatedly, the orientation towards students on the part of the faculty emerges as a 
very strong predictor. Students simply are more satisfied with faculty and curriculum at 
institutions where the faculty values students. Furthermore, faculty can enhance student 
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satisfaction and student commitment toward making a theoretical contribution to science by 
engaging in specific activities that reflect such an orientation. For example, students who report 
greater satisfaction with faculty and curriculum more frequently have been a guest in a professor's 
home. Other behavioral reflections of an orientation toward students that emerge in these 
regressions include the importance of students talking with faculty outside of class, assisting 
faculty in teaching, and working on professor's research projects. Another predictor that emerges 
is an institutional requirement that the student conduct an independent research project; such 
independent research almost always involves faculty guidance, of course. 

In short, not only does a general orientation towards students on the part of the faculty 
repeatedly emerge as one of the strongest predictors in these equations, but also specific activities 
that involve student interaction with faculty emerge. Note also that in the prediction of satisfaction 
factor 1 (faculty), faculty use of graduate teaching assistants was a powerful negative factor. That 
is, activities that distanced the students from the faculty have a negative impact. A budgetary 
implication of faculty orientation toward students emerges as a predictor of satisfaction factor 1 for 
women science majors: this was the proponion of expenses devoted to instruction. 

The implications for institutions are clear. At many colleges and universities there still is a 
need for considerable consciousness raising about the importance of students and teaching. These 
values, however, must be translated into behavior to have their maximum impact. Extensive use of 
graduate teaching assistants should be discouraged in favor of providing more continuing and 
direct interaction betv/een faculty and students. Furthermore, students should be encouraged to 
seek out and meet with faculty after class and during office hours. Faculty should provide other 
opportunities for student-faculty interaction in less formal situations, for example social occasions 
at the faculty member's house. Institutions should encourage students to assist faculty in both 
teaching and research, backing this up with solid financial support. Opportunities for students to 
conduct independent research projects under faculty guidance should be increased. Furthermore, 
these results support findings from recent research by Triesman and others that suggest that 
students learn best when they participate in carefully structured study groups. Indeed, a lack of 
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student community is among the strongest predictors of student dissatisfaction on two of the three 
satisfaction measures. 

Finally, with respect to the debates about general education, it is important to note that having 
faculty who express positive opinions about general education is a predictor that emerged in several 
of these regressions equations. This occurred despite the fact that the equations used a sample 
consisting only of science students. 
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CHAPTER 9 



Science Faculty: Culture, Roles, and Pedagogy 

Recent literature addressing the crisis in science education in our country suggests that much 
of the lack of success in capturing students' interest in SME fields has to do with the way that 
science is taught in our institutions of higher education (Tobias, 1990, Rosser, 1990). These 
authors suggest that the prevailing culture in the science disciplines alienates many students who 
might otherwise pursue science fields. Chapter 8 of this report has also demonstrated the 
imponance of faculty on student outcomes. Through the use of data from HERl's recent national 
survey of college and university faculty (1989-90), this chapter is designed to explore science 
faculty's educational values and pedagogical practices. Similarities and differences between the 
SME faculty and faculty in selected other disciplines are examined in three areas: (1) Demographic 
and background characteristics, (2) Information on faculty roles and classroom practices, and, (3) 
Information regarding the personal goals, attitudes, and behaviors of faculty. 

Disciplinary differences 

While faculty considered as a group share a great deal in common, they also have many 
distinct and interesting differences based in large part on their disciplinary affiliations. Whereas in 
earlier eras faculty tended to be a rather homogeneous group, contemporary faculty have become 
fragmented so as to comprise a multiplicity of different professional groups (Becher, 1987). 

In The Academi c Profession (Clark, 1987), Tony Becher expanded upon a classification 
system for academics developed by Biglan (1973) and grouped disciplines according to his 
system. These groupings are helpful in developing a better understanding of the culture that exists 
within the various disciplines. He proposes four major groupings of faculty: the Pure sciences or 
"hard-pure," the Humanities or ''soft-pure," the Technologies or "hard-applied," and the Applied 
social sciences or "soft-applied." 

The "hard-pure" group, which includes physicists and faculty from other physical sciences, 
views knowledge as cumulative and atomistic. This group is concerned with universals, quantities, 
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and simplification. Knowledge should result in further discovery or explanation. Their culture is 
characterized as being very competitive and gregarious. This group has a very high publication rate 
and is very task-oriented. 

The "soft-pure" group includes historians, anthropologists, and other social science 
disciplines. They view knowledge as reiterative and hohstic, and are concerned with particulars, 
qualities, and complication. Knowledge results in understanding and interpretation. The culture is 
characterized as being very individualistic and pluralistic. It is loosely structured and person- 
oriented. This group tends to have a lower publication rate than the "hard-pure" group. 

The "hard-applied" group includes engineers and faculty from other fields of science- 
technology. They view knowledge as very purposive and pragmatic. They are concerned with 
mastering the physical environment and in developing new products or techniques. The culture is 
characterized as being very entrepreneurial and cosmopolitan and is dominated by the values of the 
professions. In this group, patents can be substituted for publications. 

Finally, the "soft-applied" group (education, social work, etc.) views knowledge as being 
very functional and utilitarian. They are concerned with the enhancement of professional practice. 
Discovery results in protocols or procedures. The culture is characterized as being very outward- 
looking and uncertain in status. There is a tendency to be dominated by intellectual fashions and 
the group tends to be very power oriented. Publication rates for this group arc reduced by virtue of 
the fact that many of its members serve as consultants. 

These differences in culture result in a number of differences in how faculty perfoiixi their 
jobs and in how they view the goals and purposes of higher education. While natural scientists are 
most likely to support the goal of career preparedness for students, faculty in the humanities are the 
least likely to support this as a goal (Finkelstein, 1984). Faculty from the social sciences are the 
strongest proponents of general education programs while faculty in natural sciences show the 
weakest support for such programs. 



Science faculty and science education 

Several scholars have recently made some rather serious criticisms about the manner in which 
science is currently taught at the undergraduate level. One of the purposes of analyses reported in 
this chapter is to test some of these claims empirically by examining the results of a recent national 
survey of college faculty (see section below on "results"). For example, in her work designed to 
assess problems in undergraduate science education in institutions of higher education, Sheila 
Tobias (1990) argues that no student should be allowed to leave the sciences "without a struggle/' 
Tobias believes that much of the problem with undergraduate science education lays in students' 
early exposure to science. Hence, her study focused on how students experience introductory 
science classes. Tobias chose to look at a group of students she labeled "the second tier.'' Simply 
retaining those students who initially have high aptitude for, and high interest in, science is not 
enough, says Tobias, to meet the increased need for scientists in the future. As Tobias puts it, the 
students from the first tier are "cuniculum proof." They will most likely succeed no matter what 
we do to them in college. 

The "second tier" is comprised of students who have some aptitude for science and who have 
varying degrees of interest in pursuing science education. However, Tobias argues that the 
experience these students have with introductory college science courses drives them away from 
pursuing further study in science-related fields. She believes that if science education were to be 
restructured or reconfigured, many of these students would be interested in continuing the pursuit 
of undergraduate science majors. 

The problems Tobias identifies with the way science is currently taught have much to do with 
the curriculum, method of instrucrion, and evaluation methods used in the classroom. She believes 
that introductory science courses are currently designed to weed out all but those who are in the 
"top tier." Science classes are extremely competitive, which proves to be intimidating for the vast 
majority of students. The students who participated in her study commented that one of the tilings 
they missed the most in these classes was a sense of community among the students; the extreme 
competitiveness simply precluded it. 



Relating to the work of Becher described earlier, Tobias describes the ^'shared values" that 
scientists have and the **behavioral attributes" they value and look for in students. If a student does 
not possess these, she/he is destined for failure in studying science. Tobias sums up this sentiment: 

**Unless they are unusually self-motivated, extraordinarily self-confident, virtually 
teacher- and curriculum-proof, indifferent to material outcomes, single-minded and 
single-track, in short, unless thev are younger versions of the science community 
itself, many otherwise intelligent, curious, and ambitious young people have every 
reason to conclude there is no place for them in science." (Tobias, p. 4) 

Feminist scholars have also called for changes in the way science is taught and practiced to 
make it more inclusive for all students. Rosser (1990) argues that science must be transformed to 
make it more **female-friendly." She believes that, if such a transformation is implemented, more 
positive outcomes will result for all students, but particularly for women and students of color. In 
effect, both Rosser and Tobias seem to be calling for a pedagogy that is more *'student-centered." 

Rosser suggests three primary areas which need to be examined and targeted for 
transformation. First, language must be examined and transformed so that it is gender-neutral. 
Second, classroom behaviors of faculty and students must be examined and transformed so that 
they do not discourage the panicipation of women or students of color. Finally, the curriculum 
must be transformed (through a series of phases) so that it includes the perspectives of all people 
and validates their experiences and contributions. 

Rosser also offers suggestions for improvement in four areas. First, is the need for less 
competitive models to practice science. Like Tobias, Rosser believes that the competitive nature of 
science practice serves to exclude many students who might otherwise be attracted to the science 
fields. By decreasing the competition in science, we might be better able to establish the 
community in the sciences that Tobias sees as lacking. 

Second, Rosser believes that it is important to discuss the role of the scientist as one aspect of 
students' lives. Science does not necessarily have to be the all-consuming endeavor that many 
students are led to believe that it is. The demand for such a level of commitment can serve to scare 



away students who might otherwise be interested in studying science. They must be informed that 
it is possible to be a scientist and also to do other things. 

Third, there must be increased efforts to devise strategies to reach out to non-scientists so as 
to remove some of the existing barriers between science and the lay person. This recommendation 
is similar to Tobias' recommendation that we reach out to those students who are a part of the 
**second tier." 

Finally, Rosser believes that it is important that the practical uses of scientific discoveries be 
presented to students so that they may see science in its appropriate social context. This may help 
to demystify the role and practice of science for many of these students. 

This chapter seeks to examine faculty in the sciences within the context of science "culture," 
with particular attention to how this culture affects the practice of science and science education in 
colleges and universities across the country. Providing a current profile of faculty in the sciences 
with respect to their values, attitudes, and classroom practices will inform this debate about the 
"doing" of science in colleges and universities and its consequences for undergraduate students. 

Sample and Methodology 

Data used for these analyses were collected as part of a recent national survey of college and 
university faculty and academic administrators conducted by the Higher Education Research 
Institute at UCLA (see Astin, Korn, & Dey, 1991). 

The analyses that follow consist of a series of crossiabulations of information provided by 
faculty in different disciplinary groupings; biological sciences, mathematics and statistics, 
engineering fields, physical sciences, education, humanities, and the social sciences. These 
disciplinary groupings were selected to represent Becher's academic types so that differences in the 
cultures of the groups could be assessed. In addition to the crosstabulations done by gender, age, 
and institutional affiliation, regression analyses were performed to examine faculty characteristics 
that contribute to the use of student-centered pedagogy in the classroom. 
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Results 

I Results from the analyses of our national survey of college and university faculty will be 

^ presented separately under the following headings: Demographic/Background Characteristics; 

W Faculty Role and Classroom Practices; Goals, Attitudes, and Behaviors; Type of Institutions; and 

I use of Student-Centered Pedagogy. The tables referred to in this chapter arc located at the end of 

the text. 

I Demographic and Background Characteristics 

I Not surprisingly, women continue to be underrepresented in faculty pvositions, and, 

^ particularly in science fields (Table 9.1). While nearly one quarter of faculty in mathematics and 

I statistics are women, only five percent of faculty in the engineering fields are women. Wome.n are 

much better represented in the three comparison fields (education, humanities, and social sciences). 
P Differences in the representation of women in all faculty positions, and in the sciences in panicular, 

g are even more apparent when faculty are compared by age. Women, for example, are represeiited 

■ in higher proportions among faculty in the younger age cohorts. 

i Members of racial/ethnic minority groups are dramatically underrepresented in all faculty 

ranks (see Table 9.2). 

I Table 9.3 provides information penaining to the age distribution of faculty within fields. 

Faculty in engineering and the physical sciences tend to be older than their colleagues in the 
I biological sciences, mathematics, or statistics. Nearly half the faculty in engineering and physical 

I sciences are 50 years or older. This may be in part the result of fewer replacements in these fields 

due to lower availability rates of new PhDs in such fields. 

P The Role of Faculty and Their Classroom Practices 

I This study was motivated in part by an interest in testing the claims, summarized above, that 

the "doing" of science tends to discourage students in the "second tier" from considering science as 
I a field of study. Table 9.4 lists the teaching methods used by science faculty. 
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Faculty in the sciences are much less likely to utilize **active'* learning methods in classroom 
learning (i.e., class discussions, cooperative learning techniques, student-selected topics, and 
student-developed learning activities). While women faculty members in science are more likely to 
utilize such forms of active learning more often than are men, they are still much less likely to use 
these pedagogical practices when compaied to women faculty in nonscience fields. 

Faculty in the SME fields are also more likely to use graduate teaching assistants and to 
depend on lecturing rather than classroom discussions. While gender differences emerge once 
again on these items, women faculty in the sciences are still much more similar to their male SME 
faculty colleagues than they are to women in the comparison fields (Table 9.5). 

Another aspect of classroom practice involves the type of evaluation techniques used by 
faculty (see Tables 9.6 and 9.7). Faculty in the sciences are less likely to require students to 
complete written assignments in the form of weekly essays or term/research papers than are their 
colleagues in other fields. They are also less lik^^ly than are faculty in other fields to insist that 
students do presentations as a part of their course requirements. Finally, faculty in SME fields 
(with the exception of mathematics/statistics faculty) are more likely than their colleagues in other 
fields to grade on a curve. Grading on the curve, of course, tends to intensify competitiveness 
among students. Once again, significant differences between women and men SME faculty emerge 
with respect to evaluation methods employed. 

Perhaps one of the most disturbing findings of this study is the way in which faculty view 
the students that they teach. While faculty in general repon dissatisfaction with the quality of 
students they teach, science faculty are even more negative about their students than faculty in 
general (Table 9.8). However, women faculty overall tend to repon higher levels of satisfaction 
with the quality of students than do the men. Younger faculty also tend to be more satisfied with 
the quality of students than their older faculty colleagues (see Table 9.9). 

To assess further the faculty's use of alternate pedagogies, we examined whether they had 
taught an interdisciplinary course, worked with students on research, or team taught a course (see 
Table 9.10). While science faculty are much more likely to team teach and to work with students 
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on research projects, they are less likely to offer interdisciplinary courses (with the exception of 
biologists) than are faculty in the humanities and social sciences. Mathematics and statistics faculty 
are the least likely to engage in such teaching activities. 

To see how faculty in science may view the underrepresentation of students of color in 
science fields, we examined their interest and participation in workshops designed to increase 
cultural/ethnic awareness. We found that science faculty, compared to faculty in other fields, are 
less likely to participate in such workshops. Women, on the other hand, are more likely to report 
attending these workshops than men are. But even women faculty in the sciences are only half as 
p( likely to do so when compared to women in other fields (see Table 9.10). 

Table 9.11 presents comparisons by discipline and gender regarding faculty members' 
interest in teaching versus research. Faculty in the sciences and engineering are more likely to 
report a stronger interest in and preference for research than teaching compared to faculty in other 
fields. Men are more likely to report a higher interest in research than are women in the sciences 
and other disciplines. Differences in how women and men value research are more apparent when 
we look at each group by age cohort (see Table 9.12). Women from the earlier cohorts are less 
likely to report that the goal of engaging in research is very important or essential to them. 
H However, both younger men and women are quite research-driven in their orientation compared to 

older faculty. 

Finally, Table 9.13 provides a sunnmary of how faculty conduct research by discipline and 
gender. Faculty in the sciences are more likely than faculty in other fields to collaborate. Women 
in science disciplines are slightly more likely to collaborate with others in their research than are 
men. They are also more likely to collaborate than women colleagues in other disciplines. 

GoalSy Attitudes, and Behaviors of Faculty 

The attitudes of faculty toward their work may have much to do with how they interact and 
relate to the students they teach. In order to learn more about the culture of the faculty in scientific 
disciplines, we considered what they value in their work and in their personal lives. 
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Table 9.14 summarizes faculty attitudes by discipline and gender relating to a set of selected 
goals for undergraduate education. Faculty in science fields are less likely than faculty in other 
disciplines to value the student's personal development as an important goal of undergraduate 
education. At the same time, science faculty seem to be more concerned with the practical elements 
of undergraduate education (i.e., preparation for employment and for graduate education). For the 
most part, these orientations are evident in science faculty of both genders. With few exceptions, 
men and women tend to closely agree on these items. 

With respect to personal jjoals, faculty in the sciences are less likely than their colleagues in 
other disciplines to be concerned with or involved in the solution^ of societal problems (i.e., 
influencing the political structure, influencing social values, and helping to promote racial 
understanding (see Table 9.15). Women faculty in the sciences, however, tend io be somewhat 
more supportive of such goals than are their male colleagues. 

Faculty in engineering fields seem to be highly concerned with status (i.e., becoming an 
authority in own field, being very well-off financially). Compared to other science faculty, they 
are also at the lower end of the continuum of concern with the social issues described above. 

Differences among Science Faculty by Type of Institution 

In addition to differences by disciplinary affiliation in how faculty approach their work, what 
faculty value in their work, and how they interact with their students, differences in the type of 
institution where they teach also can have an effect on faculty roles and how they approach their 
work. For this reason, we compared views and behaviors of faculty employed by four different 
types of institutions: public universities, private universities, public four year colleges, and private 
four year colleges. 

While women are dramatically underrepresented in the sciences as a whole, their 
underrepresentation is greatest in the public and private universities (see Table 9.16). While there 
are similar gender differences by type of institution in other disciplines, these differences are 
smaller than those in science and science-related fields. 
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Faculty employed at public and private universities are most likely to report that their 

H principal role is to conduct research (10 to 28 percent; see Table 9.17). Conversely, no less than 

95 percent of faculty at the public and private four year colleges report that their principal activity is 
teaching (see Table 9.18). As would be expected, faculty at universities are more likely to report 

^ that they are satisfied with opportunities available to them for scholarly pursuits (see Table 9.19). 

Faculty in science fields are also more likely than tlieir colleagues in other fields to report that they 
engage students in their research activities. Faculty at the universities are most likely to report that 
they involve their students in research (see Table 9.20). However, there is no way to determine 

Hi whether this research involves undergraduate or graduate students, or some combination of both. 

M There is also no way to determine the nature of such involvement. 

* Differences based upon the type of institution at which faculty were employed are also 

^ evident in what faculty said they value in their work. Faculty at the public and private universities 

are more likely to report that they value the goal of engaging in research (ranging from 75 to 89 
percent very imponant or essential) as compared to faculty at the four year colleges (ranging from 
^ 33 to 64 percent, see Table 9.21). As would be expected, faculty at the four year colleges are more 

likely to value the goal of being a good teacher (from 76 to 85 percent report "essential") as 
m compared to faculty at the universities (from 59 to 69 percent "essential," see Table 9.22). 

Not surprisingly, faculty at universities are more likely than are faculty at the four year 
^ colleges to report that they use graduate teaching assistants in all or most of their classes (see 

Table 9.23). Given that four year colleges usually have no graduate programs in the sciences, we 
might assume that faculty at the four year colleges would be more likely to report using 
H undergraduate teaching assistants. This is the case, however, only for the private four year 

colleges (see Table 9.24). 

Jl There were two differences in the classroom evaluation techniques primarily used by SME 

faculty that merit mention. Fac jlty at the four year colleges are more likely than university faculty 
H to report that they require students to give presentations in class (see Table 9.25). While faculty in 

the sciences tend to grade on the curve more often than their colleagues in most other fields, this 
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practice is relatively less prevalent among science faculty who teach at public four year colleges 
(see Table 9.26). 

Finally, two variables relating to how faculty view their students reveal interesting 
differences based upon institutional affiliation: Faculty at private institutions (colleges or 
I universities) are more likely to report that they are satisfied with the overall quality of their 

undergraduates than are faculty at public institutions (see Table 9.27). The last difference among 
^ faculty has to do with the value that they place on issues of diversity on campus. Faculty at public 

and private four year colleges are more likely to attend faculty development workshops on topics of 
m racial awareness (see Table 9.28). While faculty in the sciences attend such workshops less often 

I than do their peers in other disciplines, science faculty at the four year colleges are two to three 

times more likely to attend these workshops than are their peers in the universities. 

m Predicting The Use of Student Centered Pedagogy 

^ Based on faculty responses to two sets of items relating to evaluation methods and 

• instructional techniques, we extracted a factor labeled student-centered pedagog y. The items that 

^ loaded positively on this factor included the following: student presentations, student evaluations 

of each other's work, class discussions, cooperative learning (small groups), experiential 
jl learning/field studies, group projects, independent projects, student-developed activities 

(assignments, exams, etc), and student-selected topics for course content. The use of extensive 
lecturing loaded negatively on the factor. 

Since active forms of learning have been found to have a positive impact on student learning 
and growth (Study Group, 1984), we believed that identifying what faculty characteristics and 
what types of institutions may be conducive to the use of such pedagogical approaches can lead to 
some useful recommendations for faculty development and for institutional change. Accordingly, 
we conducted a stepwise regression to identify faculty characteristics (independent v^iriables) that 
predict use of active learning techniques (dependent variable). While we anticipated that age and 
rank as well as type of employer institution would play an important role in whether faculty used 
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active learning techniques, none of these variables entered the regression equation as significant 
predictors. Instead the variables that are associated with the use of student-centered pedagogy 
include the use of "new" course content: readings in Women's and ethnic studies, participating in 
racial awareness workshops, and taking courses focusing on Women's or minority issues. 
Women and faculty of color are most likely to use such pedagogical approaches. Other positive 
predictors include team teaching or teaching interdisciplinary courses. Heavy leaning toward 
research (versus teaching) was a negative predictor of the use of student-centered pedagogy. It thus 
appears that faculty who maintain a balance between teaching and research may be the ones most 
likely to employ active forms of learning. Not surprisingly, faculty at large institutions are unlikely 
to use student-centered pedagogy (see Table 9.29). 

From this analysis we are able to surmise that science faculty who are more aware and 
sympathetic to diversity concerns and who are willing to expand and transform their course content 
and to engage in interdisciplinary and team teaching are also the kind of faculty who are likely to 
employ more active and student-centered approaches in their teaching. 



Summary and Implications 
A number of other researchers have already identified aspects of science education that might 
I act as barriers to access and persistence in science for college students, especially women and 

1^ students of color. Among the many areas of possible concern are the curriculum and pedagogy 

used as well as the overall "culture" of science and the faculty's beliefs and attitudes about who can 
H do science and what it takes to become a scientist. 

Our analysis offers empirical confirmation for many of the observations offered by others. 
I Compared to faculty in other fields, science faculty use more hierarchical and authoritarian 

P approaches in the classroom than do their counterparts in other disciplines and are less likely to be 

student-centered in their pedagogy. Specifically, science faculty are less likely to involve students 
I in classroom discussions, in cooperative learning, or in the selection of topics — all forms of active 

learning. They are also more likely than nonscience faculty to lecture, to use multiple choice 
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exams, and to feel that the quality of their students is quite poor. They are less interested in 
students' personal development and are personally less concerned with society's ills and problems. 
Not surprisingly, science faculty are also more likely to indicate that their own interests lean more 
toward research than teaching. 

Faculty in the physical sciences and engineering tend to be somewhat older than faculty in the 
biological sciences and in mathematics. In part, these differences are a function of the larger 
proportion of women in these latter fields (women academics are in higher proportion among the 
newcomers, and thus among the younger cohorts). 

That younger science faculty are more satisfied with the quality of their students than are their 
older colleagues can be explained by the fact that older faculty have taught earlier generations of 
students who may have been better prepared to do college le\ i work. However, the fact that the 
younger generation of science faculty are much more research-driven may have important 
implications for undergraduate science education, since the younger faculty may be the ones most 
often assigned to teach the introductory science courses. 

The institutional comparisons provide a number of insights as to the specific types of 
educational experiences which undergraduates as a group, and, science majors in particular, have 
as they engage in undergraduate science study at different types of institutions. Beyond the more 
obvious results— the frequent use of graduate teaching assistants, the larger classes, and the 
strong inclination toward research among faculty at the universities— we find fewer opportunities 
for meaningful contact with faculty members among university students when compared to their 
peers who attend four year colleges (Astin, 1993). All of these factors may combine to create an 
environment that serves to alienate university students and discourage them from science study. 

Faculty at the four year colleges are also more likely to value (or to have increased sensitivity 
to) issues of diversity than are their colleagues from the universities. Hence, the climate in the 
sciences experienced by students from underrepresented groups is probably somewhat more 
supportive at the four-year colleges than at the universities. 
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Given that the science faculty are predominantly white and male, women students and 
students of color have limited opportunities to find faculty role models. 

These findings also suggest that the typical environment for science education in American 
colleges and universities tends to be impersonal, competitive, and authoritarian. Such an 
environment may well serve to discourage many students from studying science, especially those 
who may feel underprepared or who may have doubts about their ability to succeed in science. 

The apparent effectiveness cf active and cooperative learning in enhancing students' 
intellectual engagement and growth (Johnson, Johnson, & Smith, 1991; Treisman, 1983, 1990; 
Study Group, 1984) suggests that it may be useful to encourage faculty to change the way they 
teach sciences. The practical question remains, of course, of how to initiate such transformations. 
One imponant first step is to disseminate more widely the data reported in this chapter. It is also 
important to find ways to encourage science faculty to observe one another in the classroom and to 
engage in regular discussions about pedagogy. 

Institutional leadership also has an important role to play here. The regression analyses, for 
example, indicate that faculty are much more likely to use active forms of teaching and learning if 
they work in an environment that encourages interdisciplinary work, team teaching and the 
incorporation of women's and ethnic perspectives in the curriculum. Indeed, a general campus 
climate of concern with issues of diversity seems to encourage the use of student-centered 
pedagogy. 
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Table 9.1 



Discipline by Gender 





Men 


Women 










iDioiogicai ocicnccs 


77.3 


22.7 










Engineering 


94.7 


5.3 










Math/Statistics 


75.8 


24.2 










Phv^ical SHf^nrpQ 


Q 


1 1 1 










Education 


52.7 


47.3 










Humanities 


67.4 


32.6 










Social Sciences 


72.5 


27.5 










All Faculty 


68.5 


31.5 










Table 9.2 














Discipline by Racial Group 
















American 




Puerto 




White 


Black Indian Asian 


Chicano Rican 




Vz. / 


2.2 .9 




3.4 


.2 


.5 


Engineering 


85.1 


1.0 .5 




9.3 


.3 


.1 


Math/Statistics 


89.9 


2.4 .6 




4.7 


.6 


.3 






1.4 .5 




4.2 


.2 


.1 


Education 


91.5 


5.1 .7 




1.0 


.8 


.7 


Humanities 


91.7 


1.6 .7 




1.8 


1.2 


.6 


Social Sciences 


89.5 


3.9 1.2 




3.1 


1.1 


.5 


All Faculty 


91.4 


3.0 .8 




2.8 


.7 


.4 


Table 9.3 














Discipline by Age 
















90 or Ipcc 


30-39 


40-49 


50-59 


60 or more ' 




1 1 


19.2 


40.4 




27.7 


11.5 


Engineeiing 


1.9 


25.4 


27.1 




30.9 


14.0 


Math/Statistics 


4.1 


20.9 


36.4 




28.5 


10.2 


Physical Sciences 


2.2 


20.2 


31.9 




33.3 


12.4 


Education 


2.6 


20.1 


35.0 




31.0 


11.4 


Humanities 


2.1 


22.4 


33.5 




28.6 


13.6 


Social Sciences 


2.1 


23.7 


38.3 




25.0 


10.8 


AH Faculty 


2.4 


22.8 


36.3 




27.7 


10.8 
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Table 9.8 

Faculty Satisfaction with Quality of Students by Deparmental Affiliation and Gender 
jPerggntresponding satisfied or very satisfied) 



All Men Women 



Biological Sciences 


35.3 


33.7 


40.9 


Engineering 


34 7 


34 4 


40 ft 


Math/Statistics 


33.6 


33.1 


35.3 


Physical Sciences 


31.5 


30.5 


39.3 


Education 


56.0 


55.4 


56.7 


Humanities 


43.5 


41.3 


48.3 


Social Sciences 


38.5 


36.2 


44.7 


All Faculty 


39.9 


37.0 


46.1 
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^RJC 



Women 



Biological Sciences 


19.9 


17.9 


26.8 


Engineering 


12.5 


11:8 


24.2 


Math/Statistics 


17.0 


14.8 


23.9 


Physical Sciences 


15.6 


15.2 


19.2 


Education 


39.7 


35.2 


44.4 


Humanities 


33.2 


28.8 


48.0 


Social Sciences 


33.8 


23.5 


48.0 


All Faculty 


28.7 


23.5 


39.7 



Table 9.11 

Interest in Teaching versus Research by Discipline and Gender 



Teaching Research 
All Men Women All Men Women 



Biological Sciences 


69.2 


66.9 


77.4 


30.8 


33.1 


22.6 


Engineering 


62.9 


62.7 


66.7 


37.1 


37.3 


33.3 


Math/Statistics 


80.1 


77.2 


91.3 


19.9 


22.8 


8.7 


Physical Sciences 


70.2 


69.1 


78.1 


29.8 


30.9 


21.9 


Education 


88.8 


88.0 


89.7 


11.2 


12.0 


10.3 


Humanities 


69.5 


69.3 


69.9 


30.5 


30.7 


30.1 


Social Sciences 


66.4 


66.1 


67.5 


33.6 


33.9 


32.5 


All Faculty 


75.4 


72.9 


80.8 


24.6 


27.1 


19.2 
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Table 9. 13 

Type of Research Working Environment by Discipline and Gender 

Alone One or Two Others Research Group 





All 


Men 


Women 


All 


Men 


Women 


All 


Men 


Women 


Biological Sciences 


61.5 


61.8 


60.6 


31.1 


5l.2 


30.7 


7.4 


7.0 


8.7 


Engineering 


58.5 


58.7 


54.7 


35.6 


35.3 


42.2 


5.9 


5.5 


9.0 


Math/Statistics 


68.2 


69.5 


63.8 


25.5 


25.0 


27.1 


6.3 


5.5 


9.0 


Physical Sciences 


60.5 


60.6 


59.8 


32.4 


32.2 


34.0 


7.1 


7.2 


6.3 


Education 


63.4 


64.3 


62.4 


26.6 


24.9 


28.4 


10.0 


10.7 


9.2 


Humanities 


86.2 


86.3 


85.9 


10.4 


10.2 


10.9 


3.4 


3.5 


3.2 


Social Sciences 


67.8 


69.0 


64.6 


28.4 


27.6 


30.6 


3.8 


3.4 


4.8 


All Faculty 


69.5 


70.5 


67.2 


23.9 


23.8 


24.2 


6.6 


5.7 


8.6 
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Table 9.16 

Percentage of Women Faculty by Discipline and Institutional Type 





Public 


Private 


Public 


Private 




T Jnivpr^iifv 


\Jiiiy\^i oily 




(~^(W 1 P OTP 




(N=7751) 


(N=2229) 


(N=8309) 


(N= 11672) 


Biological Sciences 


16.7 


12.1 


18.1 


29.6 


Engineering 


4.7 


4.5 


7.1 


6.2 


Math/Statistics 


12.8 


14.7 


23.3 


26.3 


Physical Sciences 


7.6 


6.5 


9.7 


13.9 


Education 


41.4 


44.9 


42.8 


51.5 


Humanities 


31.6 


33.3 


31.8 


32.9 


Social Sciences 


24.6 


28.2 


23.5 


29.7 


All Faculty 


27.1 


26.2 


29.2 


33.7 


Table 9.17 










Faculty who report principal activity as research (Percentages) 






Public 


Private 


Public 


Private 




University 


University 


College 






(N=7584) 


(N=2190) 


(N=8243) 


CN=1 1597^ 


Biological Sciences 


27.8 


26.3 


2.6 


0.6 


Engineering 


13.0 


10.3 


4.0 


0.0 


Math/Statistics 


19.5 


29.4 


1.7 


0.7 


Physical Sciences 


22.7 


14.5 


1.2 


0.7 


Education 


4.5 


1.3 


0.7 


0.0 


Humanities 


7.2 


7.3 


0.7 


0.6 


Social Sciences 


17.7 


16.1 


1.7 


0.9 


All Faculty 


12.1 


10.6 


1.1 


0.5 


Table 9. 18 










Faculty who report principal activity as teaching (Percentages) 






Public 


Private 


Public 


Private 




University 


University 


College 


r^r\llpcrp 




(N=7584) 


(N=2190) 


(N=8243) 


(N=l 1597) 


Biological Sciences 


69.5 


67.7 


95.1 


98.0 


Engineering 


83.8 


85.9 


92.0 


97.2 


Math/Statistics 


78.0 


66.1 


97.3 




Physical Sciences 


73.3 


83.3 


96.7 


98.6 


Education 


87.9 


93.4 


90.1 


87.5 


Humanities 


88.1 


90.6 


96.6 


96.7 


Social Sciences 


78.3 


82.2 


95.5 


97.0 


All Faculty 


82.9 


85.8 


94.3 


95.6 
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Table 9.19 



Satisfaction with opportunity for scholarly pursuits (Percentage satisfied or very satisfied) 





Public 


Private 


Public 


Private 




univerbiiy 


universiiy 


L^oiiege 


v^ouege 




rN=7483) 

^ A ^ / ~ U «,/ y 








Biological Sciences 


59.7 


56.6 


37.8 


36.0 


Engineering 


56.7 


66.2 


48.2 


37.6 


Math/Statistics 


61.1 


62.0 


45.0 


45.9 


Physical Sciences 


60.6 


67.2 


35.1 


43.5 


Education 


44.4 


56.6 


40.5 


41.8 


Humanities 


50.2 


54.5 


32.0 


38.1 


Social Sciences 


55.7 


54.1 


35.5 


38.1 


All Faculty 


53.0 


56.8 


37.0 


39.5 



Table 9.20 



Worked with students on research (Percent responding yes) 




Public 


Private 


Public 


Private 




University 


University 


College 


College 




(N=7285) 


(N=2106) 


(N=7609) 


(N=10628) 


Biological Sciences 


91.8 


90.8 


85.7 


85.1 


Engineering 


91.3 


87.2 


86.1 


79.7 


Math/Statistics 


54.4 


54.0 


37.4 


37.0 


Physical Sciences 


90.9 


93.4 


78.1 


77.0 


Education 


77.9 


71.0 


61.6 


47.6 


Humanities 


59.5 


61.2 


48.6 


53.3 


Social Sciences 










All Faculty 


76.3 


75.1 


65.5 


62.0 



Table 9.21 



Faculty ^oal: Engage in research (Percent responding very important or essential) 




Public 


Private 


Public 


Private 




University 


University 


College 


College 




(N=7586) 


(N=2189) 


(N=8165) 


(N=11480) 


Biological Sciences 


85.5 


85.7 


62.3 


60.1 


Engineering 


78.5 


75.0 


64.2 


57.6 


Math/Statistics 


77.1 


79.9 


40.5 


33.3 


Physical Sciences 


88.6 


88.7 


63.9 


62.8 


Education 


63.6 


71.4 


43.2 


36.9 


Humanities 


84.4 


84.0 


69.7 


67.8 


Social Sciences 


87.2 


87.0 


65.8 


65.1 


All Faculty 


77.8 


79.5 


57.1 


56.2 




Table 9.22 



Faculty goal: Be a good teacher (Percentage responding essential) 





Public 
University 
(IN=/ joy; 


Private 
University 

(lN=ZIz9) 


Public 
College 

/XT O 1 *7'^\ 

(N=ol77) 


Private 
College 
(N=l 1512) 


Biological Sciences 


64.3 


68.7 


83.2 


85.3 


Engineering 


67.9 


69.2 


76.4 


77.8 


Math/Statistics 


68.9 


59.6 


78.8 


84.4 


Physical Sciences 


66.9 


64.4 


82.9 


84.6 


Education 


81.1 


78.2 


88.9 


90.7 


Humanities 


78.7 


84.0 


87.3 


89.3 


Social Sciences 










All Faculty 


72.5 


72.6 


83.7 


86.5 



Table 9.23 

Instructional technique: Use of graduate teaching assistants (Percentage reponng used in all or 
most classes) 





Public 
University 
(N=7487) 


Private 
University 
(N=2165) 


Public 
College 
(N=8121) 


Private 
CoDege 
(N= 11440) 


Biological Sciences 


44.9 


57.3 


6.1 


2.2 


Engineering 


24.7 


30.3 


11.8 


2.1 


Math/Statistics 


17.2 


23.4 


1.9 


0.1 


Physical Sciences 


42.6 


42.6 


5.3 


1.4 


Education 


9.8 


11.9 


2.1 


1.2 


Humanities 


7.9 


7.7 


1.2 


0.4 


Social Sciences 


18.9 


23.5 


3.0 


1.2 


All Faculty 


17.1 


20.1 


3.0 


0.8 



Table 9.24 

Instructional technique: Use of undergraduate teaching assistants (Percentage reponng used in all 
or most classes) 





Public 
University 
(N=7470) 


Private 
University 
(N=2156) 


Public 
College 
(N=8119) 


Private 
CoDege 
(N=11451) 


Biological Sciences 


5.7 


7.3 


1.6 


15.1 


Engineering 


5.2 


4.5 


2.0 


2.1 


Math/Statistics 


4.2 


3.8 


3.8 


8.9 


Physical Sciences 


3.6 


3.7 


5.6 


16.4 


Education 


2.4 


1.3 


1.5 


2.7 


Humanities 


1.2 


1.7 


0.7 


4.4 


Social Sciences 


2.8 


1.8 


1.3 


4.7 


All Faculty 


2.9 


3.3 


2.2 


5.2 
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Table 9.25 



Evaluation method:Student presentations (Percentage reportng used in all or most classes) 





Public 
University 

(,IN = /'tO J ) 


Private 
University 

(IN— /I jUJ 


Public 
College 

^\T— C 1 ^AN 

(1N=0 IDUj 


Private 
College 

(IN = 1 140JJ 


Biological Sciences 


11.4 


11.5 


11.5 


18.7 


Engineering 


14.4 


14.2 


20.7 


14.0 


Math/Statistics 


3.3 


3.9 


8.8 


10.1 


Physical Sciences 


6.4 


5.3 


7.4 


9.6 


Education 


42.0 


50.7 


44.4 


49.7 


Humanities 


23.8 


27.1 


28.1 


30.4 


Social Sciences 


15.9 


19.0 


18.7 


27.9 


All Faculty 


25.5 


24.7 


28.3 


31.0 



Table 9.26 



Evaluation method: Grading on a curve (Percentage reportng used in all or most classes) 





Public 
University 
(N=7468) 


Private 
University 
(N=2156) 


Public 
College 
(N=8121) 


Private 
College 
(N=11432) 


Biological Sciences 


42.3 


37.1 


32.1 


31.9 


Engineering 


47.5 


45.8 


38.3 


46.9 


Math/Statistics 


36.0 


25.7 


19.9 


24.1 


Physical Sciences 


49.4 


45.2 


39.6 


41.3 


Education 


13.6 


18.7 


13.5 


13.2 


Humanities 


15.3 


18.0 


14.9 


14.7 


Social Sciences 


32.7 


35.6 


29.5 


27.8 


All Faculty 


28.3 


27.5 


21.9 


20.2 



Table 9.27 



Satisfaction with quality of students (Percentage satisfied or very satisfied) 




Public 


Private 


Public 


Private 






University 


University 


College 


College 






(N=7546) 


(N=2184) 


(N=8148) (N=11416) 




Biological Sciences 


33.1 


61.6 


21.1 


45.1 




Engineering 


32.2 


45.6 


35.0 


42.4 




Math/Statistics 


23.4 


43.2 


26.0 


40.4 




Physical Sciences 


25.3 


40.3 


24.0 


40.5 




Education 


51.8 


72.8 


53.9 


63.0 




Humanities 


34.5 


60.4 


30.9 


49,1 




Social Sciences 


30.3 


53.8 


32.0 


48.4 




All Faculty 


37.3 


55.2 


34.7 


47.0 
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Table 9.28 



Attended a racial awareness workshop (Percent responding yes) 




rUDllC 


rnVdic 


rUDIlC 


Private 




University 


University 


CoUf^ge 


College 




(N=6712) 


(N=1905) 


(N=7208) 


(N=10105) 


Biological Sciences 


12.7 


12.4 


21.9 


21.3 


Engineering 


8.9 


9.4 


15.7 


10.5 


Math/Statistics 


8.9 


4.3 


14.7 


19.7 


Physical Sciences 


6.3 


6.0 


18.3 


17.3 


Education 


36.1 


21.9 


43.2 


38.2 


Humanities 


25.8 


23.4 


33.1 


37.2 


Social Sciences 


24.4 


21.1 


35.3 


37.1 


All Faculty 


21.3 


18.8 


30.9 


30.5 



Table 9.29 

Predictors of Student Centered Pedaf^ogy 

Variable ^ r Beta 



Used readings on Women/gender issues 


.23 


.09 


Taught an interdisciplinary course 


.21 


.14 


Participated in Women's/minority course 


.19 


.10 


Team taught a course 


.19 


.12 


Used readings on racial/ethnic issues 


.23 


.09 


Gender: Female 


.08 


.07 


Being heavily interested in teaching 


-.08 


-.08 


Total enrollment 


-.07 


-.07 


Done research on race/ethnicity 


.12 


.05 


Attended racial/cultural awareness workshop 


.14 


.05 


Race: White 


-.06 


-.04 


Taught ethnic studies course 


.06 


-.05 


Race: American Indian 


.06 


.04 


Number of general education courses taught 


-.02 


-.04 



R = .39 



Note: All Betas are significant at .001 level in last solution 



CHAPTER 10 



The Site Visits 

To further explore the influence of specific college environments on persistence in and 
recruitment to the sciences, we visited several institutions that were part of the sample used in the 
quantitative analyses. These schools were selected based on their having strong positive effects 
which could not be explained by environmental variables included in the statistical analyses. Five 
site visit institutions were chosen specifically for their positive effects in three areas: (1) attracting 
students to science majors; (2) maintaining students in the science majors; and, (3) encouraging 
students to pursue science careers. However, it is important to note that other schools also 
exhibited positive effects on students that could not be explained by our data. Indeed, several 
colleges and universities in our sample appeared to have successful science programs. Criteria for 
choosing the institutions included important characteristics in addition to their undergraduate 
science programs. The institutions were chosen to: (1) represent different regions of the country; 
(2) represent both public and private institutions; (3) represent different institutional priorities (i.e., 
teaching vs. research); and (4) represent different sizes of undergraduate enrollments. The five 
institutions chosen were: Johns Hopkins University (Baltimore, Maryland); Case Western Reserve 
University (Cleveland, Ohio); Albion College (Albion, Michigan); Santa Clara University (Santa 
Clara, California); and Georgia Institute of Technology (Atlanta, Georgia). 

The posirive effects that were found for each institution are identified in Tables 10.1 through 
10.5. The tables also indicate for which student populations — all students, women, minorities — 
the institutional effects were significant. For the purpose of these tables, pi^jp r refers to the 
specific area of study that students were enrolled in when asked four years after college entry. 
£SISSL represents the anticipated career plans of the student. Students who were recruited began 
college with majors in non-science fields, but indicated that they were science majors four years 
later. Persistence refers to students who maintained their interest in science majors from the time 
they entered college until four years later. Finally, hard science careers include engineering, 
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research scientist, statistician, conservationist or forester, and college teachers with final majors in 
Biological Science, Physical Science, or Engineering. 



Table 10.1 




Outcomes for Johns Hopkins University 


Science outcome 


Positive influence for: 


Majors 




Biological sciences 


All students 


Engineering 


All students 




Women 


Career 




Engineer 


Women 


Engineer or Scientist (Natural) 


Women 


Engineer or Scientist 


All students 


(Natural, Social, or Clinical) 


Women 


Recruitment 




Hard science career 


All students 




Women 


Table 10.2 




Outcomes for Case Western Reserve University 


Science outcome 


Positive influence for: 


Majors 




Physical sciences 


Women 


Engineering 


Minorities 


Career 




Engineer 


Minorities 


Engineer or Scientist 


Minorities 


(Natural, Social, or Clinical) 




Persistence 




Hard science career 


Women 


Table 10.3 




Outcomes for Albion College 




Science outcome 


Positive influence for: 


Majors 




Biological sciences 


All students 


Career 




Engineer or Scientist 


All students 


(Natural, Social, or Clinical) 
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Table 10.4 



Outcomes for Santa Clara University 





X^UblLlVC lllIlUCllwC lUl. 




Majors 






Physical sciences 


Minorities 




Ccweer 






Engineer or Scientist 


All students 




(Natural, Social, or Clinical) 






Recruitment 






Hard science career 


All students 




Table 10.5 






Outcomes for Georgia Institute of Technology 




Science outcome 


Positive influence for: 




Majors 






Engineering 


All students 






Women 






Minorities 




Career 






Engineer 


All students 






Minorities 




Engineer or Scientist (Natural) 


All saidents 






Minorities 




Engineer or Scientist 


All students 




(Natural, Social, or Clinical) 


Women 






Minorities 




Persistence 






Hard science career 


All students 




Recruitment 






Hard science career 


All students 






Women 






Minorities 





Campus Descriptions 

As indicated, the five site visit institutions represented a variety of college and university 
types and size. Student enrollments for each institution are listed in Table 10.6. 

Johns Hopkins University 

Although Johns Hopkins is located just two miles from downtown Baltimore, it is situated in 
a residential setting. Many of the faculty live in an affluent area near campus, while students are 
required to live on campus during their first two years. Many upperclassmen choose to live in one 
of the many old brick rowhouses or the few large apartment buildings in the neighborhood. The 
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I 



I 

i 

student area surrounding JHU is a low-income community without a real center of town. Rather, 
H there is a sprinkling of fast food restaurants and convenience stores. 

^ The Johns Hopkins University was founded in 1876 by a Quaker merchant. The 

8 Homewood campus (main undergraduate campus) was originally the Homewood estate, built for 

Charles Carroll, Jr., son of the signer of the Declaration of Independence. The university was 

given the estate in 1902 and the Faculty of Philosophy began instruction on the campus in 1915. 

|, Johns Hopkins is a privately endowed, research university with selective admission 

standards. It consists of four campuses. Homewood is the main campus and offers the School of 

I Arts and Sciences and the G.W.C. Whiting School of Engineering. It consists of 140 acres of 

jg woodlands, and lush lawns bordered by cherry trees and magnolias. The architecture is primarily 

Georgian complemented by a few modern structures. Undergraduate science majors attend the 

vast majority of their classes at the Homewood campus. 

The educational philosophy at Johns Hopkins was aniculated over a century ago by the 

I university's first president, Daniel Coit Oilman. He believed that the best type of education 

^ occurred in a research environment under the supervision of an active researcher. The belief in the 

B 

" mterconnectedness of education and research has become a distinguishing feature of the university. 

I In fact, in 1989 Johns Hopkins received over 430 million dollars of research monies from the 

federal government. 

H Another feature that makes undergraduate education at Hopkins a unique experience is the 

^ commitment to academic and organizational freedom. JHU believes that providing individuals with 

■ flexibility and independence gives them choices and responsibility that enhance learning and foster 

innovation. 



I 
I 
I 



Case Western Reserve University 

Case Western Reserve University (CWRU) is an independent coeducational university in 
Cleveland, Ohio. The university was formed into its present configuration in 1967 by the 
federation of Case Institute of Technology (CIT)— an engineering and technical school— and 
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I 



I 

I 

since the early 1800's in other areas of Cleveland and had subsequently moved to where the 
I university currently resides. After changing locations, the CIT and WRU campuses were adjacent 

I yet independent. Physically, the two institutions were separated by a main street and a chain link 
fence. 

g In 1967, the two institutions merged to create Case Western Reserve University. 

Cooperative ventures between Case Institute of Technology and Western Reserve University 
actually began as early as 1887 with the Michelson-Moreley experiment which destroyed the ether 
theory of space. However, joint efforts intensified in the 1950s and 1960s. During this time 
period, the two schools adopted the same academic calendar, registration became interchangeable 
* so that students could take classes at either institution, and the astronomy and geology departments 

' became a single unit serving both institutions. Language instmction for both schools was taught at 

1^ Western Reserve, and cooperation took place between programs in the Western Reserve School of 

Medicine and the Case Engineering Division, as well as between science depanments in the two 
institutions. However, we were told that the impetus for the final merging of the two schools came 
from the National Science Foundation (NSF). Both institutions were seeking NSF funding; 
however, the Fo-'-dation felt it was impractical to grant major funding to similar projects at two 

I institutions which were adjacent to each other. NSF indicated, however, that the funding would 
continue if the two institutions merged into one. Today, Case Western receives over 62 million 

II dollars in federal funds for research. 
Students at Case Western are enrolled in programs in engineering, science, management, 

nursing, the ans, humanities and the social and behavioral sciences. In addition, they have access 
to the facilities of a comprehensive university, including graduate and professional schools in 
applied social sciences, dentistry, humanities, the social and natural scier.ces, engineering, 
nursing, medicine, law, and management. CWRU is located in 'University Circle' which is 
considered a cultural extension of the campus. The Cleveland Museum of Art, the Cleveland 
Museum of Natural History, and Severance Hall, home of the Cleveland Orchestra, axe within 
walking distance of the campus. 



I 
I 



t 



I 
I 



I 
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Although Case Institute of Technology and Western Reserve University merged over 25 
years ago, there remains a division between what used to be the two campuses. This division 
occurs between science and non-science students (commonly called 'reservies'). Geographically 
and curricularly, there is a separation between these two groups of students. The science 
departments and engineering school are housed on the south side of campus, while the social 
sciences and humanities departments are on the noith side of campus. North and south campuses 
are not only separated by a major street, but the north campus buildings face north, while the south 
campus buildings face east, west or south. In other words, the fronts of most buildings on either 
side of campus back-up to one another, rather than face each other. Further separation results from 
the location of the residence halls. Students who are science and engineering majors live on the 
south side of campus, while non-science students live on the north side of campus. As a result of 
this geographic delineation between departments, classrooms, and residence halls, there are limited 
opportunities for peer interaction among the science and non-science student populations. Given 
the peer group effects noted in Chapter 3, this physical segregation of the science students may 
explain at least some of the positive effects of this institution noted in Table 10.2. 

Albion College 

Founded more than 150 years ago, Albion College is an independent, coeducational, 
residential college. The school is dedicated to preserving the values of the past, to serving the 
needs of the present and to anticipating the goals of the future. The college is located in the city of 
Albion which is a community of about 1 1,000. The city was founded in the 1830s along the banks 
of the Kalamazoo River. The college is located 90 miles west of Detroit and 175 miles east of 
Chicago. Albion *s 30 major buildings sit on 215 acres of land. The college is historically related 
to the United Methodist Church and as a result is connected with Judeo-Christian thought and 
values. The institution takes pride in the fact that 95 percent of the faculty have PhD*s, and that 
teaching is given primary emphasis. Unlike the four other schools in our case study sample, 
Albion receives no federal monies, as recorded by the National Science Foundation, for research. 
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Albion places great emphasis on preparation for careers and on preparing students for 
I graduate and professional studies. The admissions catalog includes a career directory which 

provides students with suggestions on how to prepare for careers in over 60 fields. Albion 
I produces many science graduates, often as many as the University of Michigan and Michigan State 

I University — both schools with much larger science programs. The pre-medical and pre-dental 

programs are especially popular, perhaps because of the high acceptance rate of Albion graduates 
I into professional schools. 

There are five science departments at Albion College: Biology, Chemistry, Geology, 
I Physics, and Mathematics and Computer Science. Additionally, Albion offers 3-2 programs in 

I engineering with the University of Michigan, Michigan Technological University, Washington 

' University of St. Louis, Columbia University, and Case Western Reserve University. Through 

I these programs, students spend three years at Albion, and two years at an engineering school. 

They then receive a BA from Albion, as well as a BS from the engineering school that they attend. 

i Santa Clara University 

I Founded in 1851, Santa Clara University is a Jesuit institution which is located in Santa 

Clara, California. The University is founded on the belief that values are informed by reason and 

I that their ultimate goal is the education and growth of the whole person, not just the intellect. Santa 

Clara is a small city directly adjacent to San Jose in the Silicon Valley of northern California. The 

I campus is located on 103 acres of land. 

I Santa Clara University has three undergraduate schools — ih't College of Arts and Sciences, 

the Leavey School of Business and Administration, and the School of Engineering. Students are 

I not expected to know their major upon application to Santa Clara, but they must choose a particular 

school in which to apply. Santa Clara is a liberal arts institution that believes that all 

I undergraduates form the foundation of their studies with a Core Curriculum. This curriculum 

I includes courses in English, Western Culture, Foreign Language, Social and Natural Sciences and 

P ^^^^ 



Religious studies. Graduate programs in the sciences are not offered at Santa Clara; however, 
there are graduate programs in Engineering. 

Georgia Institute of Technology 

Georgia Institute of Technology is located just minutes from downtown Atlanta, Georgia. 
Founded in 1888, the school prides itself in its commitment to research and to a student oriented 
philosophy. Georgia Tech is a public research institution. The students at Georgia Tech come 
from throughout the United States, as well as from other countries. Georgia Tech is often said to 
be the "Cal Tech of the South." Tech is just blocks away from one of the poorest housing projects 
in Atlanta. Thus, Georgia Techians refer to themselves as attending an "Urban University." 

There are five colleges at Georgia Tech — Architecture, Computing, Engineering, 
Management Policy and International Affairs, and the Sciences. Within these colleges, Tech offers 
27 undergraduate degrees, 33 master's programs, and 25 doctoral programs. Georgia Tech only 
offers a bachelor's degree in science (BS), and prides itself on its reputation for graduating minority 
engineers. Tech is a highly selective institution and recruitment of talented students is a top 
priority. Georgia Tech also receives over 53 million dollars in federal monies for research 
contracts and grants. 

Table 10.6 



Student Enrollments 



Institution 


Total 


% Women 


% Minorities 


Johns Hopkins 


2,770 


37 


20 


Case Western Reserve 


2,550 


32 


24 


Albion College 


1,630 


48 


6 


Santa Clara University 


3,670 


48 


26 


Georgia Institute of Technology 


8,803 


23 


16 



Of the five institutions, only Georgia Tech, Johns Hopkins, and Case Western have specific 
summer programs which are set up to orient minority students to the college experience. These 
programs expose students to the resources available on campus and teach effective study skills. 



r,ic Oftice Kjt minority Educational Development (OMED) at Georgia Tech offers a summer 
program called "Challenge." In this program, students are introduced to what it means to be a 
student at Georgia Tech, how to study effectively, and what resources are available on campus 
such as tutoring or counseling. Students who participate in the Challenge program are invited to 
participate in other OMED programs through their stay at Georgia Tech. However, schools also 
indicated that they have limited resources to focus on retention of minority students. Rather, most 
of the funding and resources go toward general student support services. 

Programs which focus on recruitment of women and minorities to the sciences differ by 
campus. Faculty and administrators at Case Western indicate that most effons go toward recruiting 
anyone to the sciences, specifically in fields like mathematics and physics, rather than focusing 
effons on a particular group. Many of the faculty we met with (at all five institutions) expressed 
their concern with the small number oi women in their classes, and the even smaller number of 
minority students. However, we were told of only a few specific ideas or programs to change this 
situation. The Chair of the Case Western mathematics department indicated that more role models 
were needed in order to attract women and minorities to the sciences. He continued to express 
frustration over his inability to hire those role models. This was not due to the lack of qualified 
applicants for faculty positions, but rather to the lack of funding available for new hires. Indeed, it 
is very discouraging to know that even elite, private institutions are experiencing such financial 
ditficulties. Cleariy, public institutions are in an even worse situation. However, the Engineering 
faculty at Georgia Tech are in the process of establishing new policies and programs which will 
directly effect minority recruitment and retention. At the present time, Georgia Tech has an 
outreach program where school representatives go to high schools throughout the country to recruit 
students (in particular minorities) to Georgia Tech. The Engineering faculty are also implementing 
a "Faculty Friends" program where incoming students will be assigned a faculty "buddy" who will 
assist in the transition to college. 
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General Campus Climate 

Although each campus is unique in its mission and overarching campus climate, there was a 
common feature of all the institutions in regard to their science programs. At each of the five 
institutions we visited, there is a great deal of faculty-student interaction . Although most of the 
faculty emphasize self-motivation and initiative, they are willing to work with students both in and 
out of the classroom. Students at all five of the institutions we visited emphasized the high level of 
faculty-student interaction, and faculty support in their academic success. 

Another common feature of the five institutions is that science students on these campuses are 
not considered stereotypically as "geeks" or "nerds." In fact, in some instances, the sciences are 
the dominant majors on campus. For example, at CWRU over 80 percent of entering students are in 
the sciences and engineering fields. Although many of these students change to liberal arts or 
humanities majors during the course of their college experience, even at exit over 70 percent of all 
CWRU students graduate with engineering or science majors. However, it is important to note that 
engineering students often comprise the majority of students we identify as "science and 
engineering majors." At Georgia Tech, Case Western Reserve, and Johns Hopkins, for example, 
the engineering departments are the largest departments on campus. Nevertheless, even on 
campuses such as Santa Clara and Albion, where the liberal arts and humanities programs have the 
majority of students, the science students are respected and not considered out-of-place. Further, 
most of the students we spoke with indicated that their desire to study science or engineering 
started while they were in middle or high school. Science or engineering was their major choice 
prior to entering college. 

Three of the institutions we visited had graduate programs in the sciences. The campus 
climate at each of these institution evidenced little, if any, competition between undergraduate and 
graduate students for research opportunities and faculty attention. The students we spoke with felt 
that faculty valued undergraduates just as much, if not more, than graduate students. One physics 
student at CWRU described the lack of a hierarchical structure at his school. He said that CWRU 
was different from other universities in that graduate students were not the only students who had 
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access to the faculty. Rather, undergraduates had the same opportunities as graduate students to 
interact with the faculty and participate in research. 

Another common element of all five institutions was that faculty, not graduate students, 
taught most of the undergraduate courses, including introductory courses. In only a few instances 
were we told of graduate students teaching classes such as introductory math or science for non- 
science major. 

Independence, perseverance and competition were common elements of the campus climate at 
all institutions. In general, students indicated that it took a lot of self-initiative and independence to 
succeed in the sciences. For example, students at Johns Hopkins indicated that the faculty and 
administration did not coddle them; rather, they felt they had to take initiative and learn "the ropes" 
on their own. In a sense, there is a "survival of the fittest" attitude which prevails at most 
institutions we visited. At Santa Clara, for example, students have to successfully pass difficult 
introductory science courses which are designed to "weed out" students who might not be able to 
make it through the tough curriculum in the major. However, there was also substantial evidence 
at Santa Ciara of a supportive environment. In some depanments, for example, faculty take a 
proactive approach to working with students who may be having difficulty with their coursework. 
Students were not left simply to "sink or swim," but rather encouraged to persist even in the face 
of early poor performance. 

Competition was described in different ways on each campus, yet it existed at all institutions. 
In part, this competition is promoted by the grading system. With few exceptions, faculty in the 
sciences and engineering grade on a curve. Students tend to accept this grading method with no 
complaints. Partly as a result of this method of evaluation, students are forced to be competitive 
and become hesitant to share knowledge. In fact, some students explained to us that they tend to 
study in groups only after they have mastered the material themselves. It is not that the students 
are opposed to v/orking together, rather they want to feel confident in their contributions to a study 
group. This "process" of studying seems to result from the emphasis placed on independence, as 
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well as the competitive nature of these institutions. However, it is iaiportant to note that 
competition may have served to motivate students to succeed. 

We were unable to discern whether this same study **process" also existed for women and 
minorities. Women and minorities at several of the institutions we visited indicated that they felt the 
need to "prove themselves" to the faculty and to other students. In fact, women at Santa Clara 
indicated that women are often patronized by the male faculty, and that they feel they have to work 
extra hard to prove themselves in the classroom. Interestingly, women at Georgia Tech indicated 
that competition was a way to push each other, and it provided incentive to do well. There 
appeared to be a relationship between how women, in particular, were treated and the major that 
the women were in. For example, women who were biology majors did not feel the same need to 
prove themselves as did women in fields such as physics or engineering. This may be due to the 
larger number of women who typically major in biology. At all five institutions, biology was the 
field comprising the most women. 

It is important to note that there were some individual faculty members or depanments that 
were experimenting with alternative grading methods that tend to decrease the overall sense of 
competition. For example, the Biology department at Albion College has developed a point system 
for grading where all students are able to attain the same number of points and receive all A's if in 
fact they all achieve at the highest level. The only competition which arises from this system is the 
competition one feels with him or herself. 

Another prevailing element of the campus climate which was apparent at all of our case study 
institutions was the interest of the faculty in teaching. Teaching was not considered either a burden 
or a necessary evil. In fact, faculty in the research universities we visited were able to pursue their 
research interests without sacrificing their teaching responsibilities. In general, students at all five 
of the institutions emphasized the excellent teacliing they were receiving. Interestingly, the tenure 
and reward systems at these research universities does not appear, on the surface, to be different 
from that of other universities where research is given top priority. 
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A final common thread which was seen at all five institutions we visited was the large 
number of premedical students. The majority of these students were biology majors. And, as 
noted earlier, most of the women in science at each institunon — students as well as faculty — were 
concentrated in the biology department. Although the implications of this finding are unclear, it 
becomes apparent that the majority of biology majors in these institutions will not be pursuing PhDs 
in the sciences, and as a result will not be entering the faculty or research pipeline. Premedical 
students also tended to be highly competitive, given the competitive nature of medical school 
admissions. Students feh that they needed to compete at the undergraduate level in order to 
succeed in being admitted to their preferred medical school. One exception to this generalization 
was Albion College, where the biology departmenr—and consequently the majority of pre-med 
students— was the least competitive department. Indeed, students viewed their education primarily 
as a cooperative experience. This notable exception to the rule demonstrates that premedical 
education does not necessarily have to be a highly competitive experience for the undergraduate. 

In general, the faculty and students in the sciences and engineering appear to enjoy their 
fields of inquiry. Although science or engineering educanon is a difficult, demanding area of 
study, the students we met with appeared to be committed to the sciences and genuinely interested 
in their education. There is an intellectual excitement and enthusiasm thai we witnessed on all five 
campuses. In short, science education at our five case study campuses appears to be a very 
positive experience for the undergraduate. 

Student-Student Interaction 

Interaction among students will be looked at from two perspectives: interaction among 
science students and interaction between science and non-science students. We attempted to meet 
with both science and non-science students at each institution; however, we were unable to arrange 
meenngs with non-science students at Case Western Reserve, Santa Clara and Georgia Tech. As a 
result, the conclusions regarding non-science students at these institutions are based primarily on 
the comments of science students. 
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Interaction among Science Students 

In general, students tended to interact primarily with other students in their major field. At 
each of the institutions we visited, there seemed to be a strong sense of ^'community" within each 
science major. In particular, this bond was apparent in the smaller majors such as physics and 
chemistry. For example, we met with a group of physics majors at CWRU who were all very 
enthusiastic about their college experience, and particularly with the physics department. In the 
larger majors such as biology and engineering, there appeared to be a different sense of 
community. Engineering students were divided up by subfield (i.e., mechanical, chemical, civil), 
while students in biology had no panicular pattern of interaction. Since many, if not most, of the 
biology majors were premedical students, they focused a grep* al on getting into medical school 

As mentioned earlier, students within the sciences tenu to study together, but only after they 
feel they had mastered the material individually. For example, a female biomedical engineering 
major student at Johns Hopkins told us that the attitude of most students is "What do you have that 
I can get." Clearly this attitude promotes a sense of competition among classmates. Another 
reason why students may not have the incentive to study together is that assignments tend to be 
geared toward the individual. We were told of very few group projects or labs. Rather, students 
are responsible for individual problem sets or experiments. Indeed, the science curriculum at the 
institutions we visited did not promote a great deal of interactive studying. Nevenheless, science 
students tended to study at the same place in the libraries, interacted in classes, and socialized 
together when possible. One exception was at Georgia Tech, where several of the upper level 
engineering courses required group projects. 

In general, students indicated that they had litde time for socializing because the demands of 
their classes left no time for outside activities. Nevertheless, many students indicated that the 
tradeoff between the demands of a science major and a college social life was worth it because they 
truly enjoy science and believe that their dedication now would ultimately pay off. We did, 
however, talk to several students who were involved in non-science activities such as music. In 
fact, it is interesting to note that both Case Western Reserve and Johns Hopkins are located 
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fact, it is interesting to note that both Case Western Reserve and Johns Hopkins are located 
adjacent to renown schools of music (the Cleveland Conservatory of Music and the Peabody 
Conservatory of Music, respectively). A number of science students at both universities take 
courses at these music schools. 

Science students interact with each other on both the academic and social levels, but this 
interaction takes place primarily within the major. Nevertheless, in all of the institutions we 
visited, science students are required to take science courses outside of their major and as a result, 
are able to meet science students in different fields. Faculty research projects sometimes provide a 
medium for interaction across different science majors. For example, since there are fewer 
research opportunities for students in er eering because of the applied nature of the field, 
engineering students often look for research opponunities in basic science fields. 

Interaction between Science and Non-Science Students 

In general, there was minimal interaction between science and non-science students at all of 
the institutions we visited. One obvious explanation for this finding is limited opportunities: 
between required courses and laboratory time, science students take few classes outside of the 
sciences. Funher, there seems to be a pattern where science students take different science and 
non-science courses from those taken by non-science students. In other words, even when science 
students are taking general education courses outside their field, they tend to take the same courses 
as do other science students. As a result of this curricular segregation, most of the interaction 
between science and non-science students takes place in the dormitories or in extracurricular 
activities such as spons, fraternities or sororities, and other campus clubs and organizations. 

Faculty-Student Interaction 

Faculty-student interaction was both frequent and generally positive at the institutions we 
visited. Many students stated that they were attracted to their schools because of the good 
reputation of die faculty, the opportunity to conduct research with faculty, the faculty commitment 
to teaching, and the low faculty-student ratio. Students feel that their faculty are approachable, 
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interested in student academic success, and enthusiastic about their field. Many students said that 
they wanted to do well in order not to disappoint particular faculty members who had taken a 
personal interest in their success. However, students also recognize that in order to develop a 
relationship with faculty, they need to take the initiative and express an interest in the faculty's 
research. Further, they feel that they have to "prove" themselves intellectually and to "knock on 
doors" rather than wait for the faculty to approach them. 

In general, faculty at our case study institutions had positive impressions of the abilities and 
potential of their students. Some exceptions did occur with specific faculty at Santa Clara and Case 
Western. However, most faculty frequentiy cited the high SAT scores of the incoming classes and 
boasted about the graduate schools to which their alumni were accepted. Many professors stated 
that the science students had to work much harder than the non-science students because science 
courses were much more rigorous and required many hours in the lab. They also indicated that 
they respected their students and had high expectations of them. These attitudes may well have 
contributed to students' high expectations for them.se Ives and their high level of persistence. Many 
of the professors told us that they enjoyed interacting with the students and had an "open door" 
policy which allowed students to meet with professors whenever the professors were in their 
offices. 

Exceptions to the positive student-faculty interactions were more likely to be expressed by 
women and minorities. Women and minorities tend to feel that they have to "prove" themselves 
much more than do their white male peers. However, minority engineering students at Georgia 
Tech explained that they receive a gi-eat deal of attention from the faculty. In fact, it was primarily 
the white males at Georgia Tech who felt alienated from the engineering faculty. 

Further, many women and minorities felt that because of their small numbers they were much 
more likely to be noticed for their successes as well as for their failures. This perception tended to 
put a great deal of pressure on them to perform. Other negative experiences with faculty included 
patronizing remarks that implied a student was unable to understand course material because of 
their race or gender, or suggestions that the student change to a less rigorous (i.e., non-science) 
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major if they were experiencing difficulty with a course. One woman stated that a male professor 
"acted as if he didn't know what to do with women in his class." Some women and minorities 
were also likely to state that the lack of women and minority faculty made them feel unwelcome in 
class. However, others said that the lack >f women and minority faculty made them want to stay 
in science in order to become a professor. These students indicated the need to change the 
underrepresentation of women and minorities in the sciences and they wanted to contribute 
personally toward making that change. 

As already suggested, biology tended to be the most hospitable major for women. This may 
have to do with the large number of women in biology, as well as the presence of at least a few 
women on biology faculties. In addition, the age of the faculty as well as the age of the department 
seemed to influence levels of hospitality for women and minorities. The younger the faculty and 
the newer the department, the more hospitable the major tended to be. 

Some faculty complained that students were not as well prepared as they were 10-20 years 
ago. They also felt that students didn't have the same curiosity to leam as they used to and that 
they typically just wanted to know what was going to be on the test. One chemistry professor at 
Albion explained that "A lot of our students are of the immediate generation, where there's instant 
gratification. ..and not very much put in to get an end result. And they somehow think that their 
education should be the same way. They don't want to do the long, organized problem to finally 
get some good answers." 

None of the faculty mentioned that there was a problem for women or minorities in the 
classroom. They attributed the lack of women and minorities in science to inadequate preparation 
in middle and high school and Httle if any retention effons on the part of the university. Some 
professors indicated that the lack of role model women and minorities may also be a contributing 
factor to the lack of women and minorities in the field. 
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Research Opportunities 

At Case Western Reserve, Johns Hopkins, and Georgia Tech, the majority of students 
participated in research with facuhy or graduate students. However, there were limited research 
opportunities available to students at Albion and Santa Clara. At the research universities, students 
worked for pay, for course credit, or as volunteers. The remuneration depended upon the funding 
that was available to the faculty member. Funding came from internal sources, fellowships or 
corporate sponsorships. Faculty frequently stated that since funding was limited, they could only 
choose the "best and brightest" students to work on research projects. However, they were also 
open to students who showed initiative and approached them for work. 

Students frequently stated that working with faculty on a research project was one of the 
main attractions of a research university. Students who had worked on a faculty research project 
stated that it had a great impact on their acadennic experience because it gave them an opportunity to 
apply wh n they had learned in class and in lab to "real research." It also gave them close contact 
with a faculty member to discuss issues related to science, career and graduate school. Other 
students told us that additional benefits of working on faculty research were strong letters of 
recommendation and authorship on published research articles. 

Advising and Student Services 
Unlike many large research universities, where faculty do not advise lower division students, 
all of the institutions we visited assigned faculty advisors to their students. The main responsibility 
of these faculty advisors is to help students with academic decisions such as which classes to take, 
in what order, in what combination, etc. However, many faculty and students stated that the 
interactions typically only amounted to having faculty sign a study list a few times a year. This 
occurred, in part, because many students sought advice from faculty other than their appointed 
advisor. 

Other students indicated that they received advice from the central student advising service 
that was available to the entire school. The central student advising service differed from campus 
to campus. Some institutions had advising services within each college (i.e., College of the Ans, 
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School of Engineering); others had centralized services which were available to all students, 
regardless of major. Programs that were offered by these student service offices ranged from peer 
tutoring to emotional suppon groups. Some of the services were free of charge while others 
charged a minimal fee. The fact that the students we spoke with used student services only 
infrequently may reflect a selection bias. Typically these students, who were hand-picked by our 
administrative contact at the school, were high achievers. It is interesting to note, however, that 
some institutions did not seem to place a high priority on student services, as reflected in limited 
resources and even by the location of the student services offices. For example, the student 
support services at Case Western are located in a basement, where all offices are below ground and 
have a bleak look to them. Another example is at Johns Hopkins, where a search of a new director 
of minority student services has been going on for over a year. In the meantime, the minority 
students are not able to access some of the programs they may benefit from. 

As discussed earlier, recruitment efforts vary from institution to institution. Many of the 
campuses, such as Georgia Tech and Case Western, have outreach programs for underrepresented 
groups. These programs typically focus on middle and high school age students who are invited 
for summer programs where they can learn study skills and also attend or observe classes and labs. 

Several schools stated that their retention efforts are much weaker than their recruitment 
efforts. Retention efforts for all students include such practices as tutoring by graduate students or 
upperclassmen, developing academic skills, and providing mentors or peer advisors. An African 
American student at Johns Hopkins explained the peer mentoring program for incoming Black 
students which was established by the Black student organization. As a freshman, each African 
American student is paired with an upperclass person who serves as a role model and source of 
information for the new student. While this program has had its problems, it appears to facilitate 
retention of minority students. Other retention efforts by student organizations include informal 
study groups, mentee-mentor programs and programs to facilitate the emotional adjustment to 
college. 
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Additional efforts to encourage students to stay in the sciences have been sponsored by 
departments and individual faculty. These programs include department socials, dinners at 
faculty's homes, mentee-mentor programs, and outings with professors (one professor at Johns 
Hopkins is known for taking students to Baltimore Orioles games each year, while a professor at 
Georgia Tech takes his students on "environmental" field trips). Although some of these programs 
were not developed with the specific intent of improving student retention, they serve to connect 
the student with the institution, department, and faculty. 

Pedagogy 

All five case study campuses evidenced a strong commitment to teaching. Having professors 
rather than graduate teaching assistants teach basic courses is perhaps the best indication that the 
faculty and the institution value undergraduates and teaching. In fact, at some of the institutions 
tenure and promotion was based rnainly on excellent teaching. In spite of this commitment to 
teaching, very few innovative teaching practices were employed. The vast majority of the courses 
at the institutions we observed were taught in a traditional lecture stj'le. The professors typically 
stood at the front of the room often behind a table or lectern and used a chalk board or overhead 
projector to illustrate a concept or to write out a formula. Although all of the professors we 
observed had PhD's and were considered experts in their fields, few seemed able to present their 
knowledge in an interesting or provocative way. Many professors mumbled, avoided eye contact 
by looking at the floor, and asked rhetorical quertions that they quickly answered themselves. The 
"energy" was very low in such classes. Many students arrived late and many left early. Students 
slept, ate, read the newspaper, or even talked to each other. In essence, students were not engaged 
in the learning process. Some students expressed disappointment with the "boring" lectures of 
certain faculty who taught the same courses year after year. A physicist at Santa Clara, however, 
defended the traditional lecture method: "You get it alone by thinking hard...Thai's what I had to 
do...That's what they're going to do!" Nevertheless, most students seemed to accept traditional 
teaching methods. We believe that this acquiescence occurred in part because of their lack of 
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exposure to any other teaching style. Students are typically lectured to in high school and expect 
similar treatment in college. Clearly, the science faculty meet the students' expectations. 

Students appeared to be much more engaged in the learning process (e.g., took notes, leaned 
forward, laughed, enjoyed the class, asked questions during and after class) in classes where 
professors showed enthusiasm, gave demonstrations, or simply moved around the classroom. 
One exceptional professor taught an organic chemistry course with several hundred students. His 
lecture was easy to follow; he spoke clearly and faced the class when he was not writing on the 
board. He periodically asked if there were any questions and paused to look around the room for 
students with raised hands. This professor brought the course material to a relevant or tangible 
level by relating it to history, or by demonstrating how the formula or molecular structure was used 
by living organisms, or by industry. For example, the professor explained that a certain molecular 
structure was found in many natural fibers such as cotton. He went on to explain that during the 
Civil War the military used guncotton as an explosive because it ignited easily and didn't leave any 
smoke or ash. The lack of smoke allowed soldiers on the battlefield to see their enemies. He then 
demonstrated this by igniting guncotton which went up in a flash without any smoke or ash. The 
entire class cheered at this demonstration. The professor also discussed the connection between 
science and industry by showing how celluloid was used in early motion picture film and records. 
To illustrate this point he brought in an old phonograph record player and played records from the 
turn of the century. 

Another exceptional professor was a participant in a Lilly Teaching Fellows Program funded 
by a grant from the Lilly Foundation. As a Lilly Fellow, the professor had attended several 
conferences and workshops on alternative teaching styles and had implemented these styles in the 
classroom. Additionally, he and other Lilly Fellows at Case Western meet regularly as a group to 
discuss pedagogy and other issues related to teaching. Each program participant also works 
closely with a mentor at CWRU. This mentor is expected to provide on-going feedback and 
guidance to the Lilly Fellow. 



10-21 



■ERIC 



The particular professor we observed was teacning a physics course at CWRU which 
traditionally had been taught in a lecture style using problem sets as homework and as a guide 
through the material. For the first time, the course had group projects which took the place of the 
problem sets. Further, students were encouraged to interact in the classroom. For example, 
during the session we observed, the professor was explaining a problem which seemed to be 
particularly confusing. In the middle of his explanation he stopped, turned to the class and asked 
students to form small groups in order to discuss the confusing aspects of the problem. The. 
students proceeded to assemble into small groups and talked about the problem for the next 5-10 
minutes. The class then regrouped and reviewed the solutions which arose from the small group 
discussions. This technique appeared to be quite effective and stimulating for the students. It is 
interesting to note, however, that we were privy to a discussion at the beginning of the class 
regarding whether or not there should be the "traditional" final exam. The students felt that they 
had done more work during the course with the several group projects than in previous years and 
the professor agreed. However, the professor was hesitant to give up the traditional exam. He felt 
that the final exam was necessary to prove to his colleagues (and possibly himself) that the non- 
traditional teaching styles he had employed were successful. So although he had been willing to 
change tradition in regard to teaching, he was hesitant to alter his mode of evaluation. 

Another innovative teaching style — team teaching — has been employed at Albion College for 
over ten years. Team teaching, which occurs within each major as well as between science 
departments (i.e., math and physics, geology and biology), allows students to understand science 
across disciplines and promotes interaction between students with different science majors. 

Some faculty complained that students were more interested in fast-paced learning (more 
demonstrations, visuals, quick answers, etc.) instead of developing analytical skills and working 
out long problems that take lot of time. However, both students and faculty recognized that being 
able to provide quick responses to questions and having experience taking multiple choice exams 
help them prepare for MCATs and GRE's. And, as already noted, many faculty stated that students 
were mainly interested in learning what would be on the exam rather than in developing their 
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natural curiosity to learn. In one class we observed, the professor asked if there were any 
questions concerning the content of the lecture, and a student raised his hand and asked, "When's 
the exam?" 

With the exception of Albion, there were no efforts by faculty to incorporate contributions by 
women and minorities in science into the curriculum. Albion has recently offered a course entitled 
"Women and Minorities in Science," which looks at the history and contributions of women and 
ethnic minorities to the science fields. Most faculty, however, believe that gender and race are not 
issues that need to be addressed and that all students are treated the same in their classes regardless 
of race or gender. Some administrators, however, stated that their institution did not have a "good 
track record with women" in the sciences or that their institution was "unfriendly to minorities." 
However, this sentiment was not held by the majority of administrators. 

Summary 

Our observations from the five site visits have served to enhance our understanding of factors 
which contribute positively to the experience of students in the sciences and engineering. We 
believe that these five institutions exemplify certain practices that other institutions can emulate to 
increase their retention and recruitment of science students. Specifically, these common elements 
include: an emphasis on teaching, reseiirch opportunities for undergraduates, high levels of faculty- 
student interaction, a supportive campus climate, and a high priority placed on undergraduate 
education. 

An Emphasis on Teaching 

Probably the most significant feature shared by all five of the case study institutions we 
visited is their emphasis on teaching. Even at prestigious research universities such as Johns 
Hopkins and Case Western Reserve, senior faculty regularly teach most undergraduate courses. 
Many of the students say that they were encouraged and inspired by taking introductory courses 
from faculty whose research was world-renown. Teaching is highly valued at these institutions 
and not seen by the faculty as a burden. 



A High Level of Faculty-Student Interaction 

The involvement of faculty with students both inside and cutside the classroom was apparent 
at all of the institutions we visited. Faculty-student interaction takes place in the form of research 
opportunities, social situations, and intellectual conversation. Faculty encourage students to come 
to their offices and discuss issues face-to-face. Mo^t of the students we spoke to felt very 
comfonable approaching their professors for advice, jobs, anc! letters of recommendation. 
Further, since the ratio of faculty to students is favorable at all of the site visit institutions, students 
are not competing with each other for faculty attention. 

A Campus Climate Which is Supportive of the Science Student 

Science students feel welcome and at home on all five campuses. We often think of science 
students as being introverted or anti-social; however, this was not the case with most of the 
students with whom we met. Science and engineering majors on campus are well respected and 
although non-science students would not want to ''switch places" with their science classmates, 
they respect and admire the commitment of the science students. In short, the dominant campus 
climates at the institutions we visited were supponive to science and engineering students. 

A High Value Placed on Undergraduate Education 

A common feature of all site visit campuses is the high priority that each institution assigns to 
undergraduate education. Even in the research universities, where graduate education is often the 
focus, undergraduates are considered the most important institutional clients. This priority is 
reflected by the fact that virtually none of the science or engineering departments uses graduate 
students to teach undergraduate courses. Undergraduates are also given as many opportunities for 
research experience as are the graduate students. There does not appear to be the typical hierarchy 
—faculty - graduate students - undergraduates— which exists at most research universities. 
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Final Thoughts 

Along with the themes addressed above, there are a few other case study findings which are 
important to note. First, while innovative teaching methods seem to be well received by students in 
the sciences, science faculty remain hesitant to alter their traditional pedagogical styles. Second, 
peer interaction in the sciences reflects the highly competitive nature of the field. In a sense, the 
nature of interaction among science students reflects the socialization that occurs within each 
major — socialization which emphasizes independence, achievement, and self-initiative. 
Nevertheless, students at the institutions we visited seem to have good rapport with each other and, 
in general, seem to enjoy their experience with science exlucation. 
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CHAPTER 11 



Minority Science Programs 

Much has been written about aspects of the college environment which deter minorities from 
pursuing careers in science, but not much is known about programs designed to help retain these 
students. The purposes of this chapter are: (1) to describe several exemplary minority science 
programs; (2) tc^identify the types of insritutions which are likely to participate in these programs; 
and (3) to estimate the impact these programs have on science outcomes for minority students. 

Table 11.1 lists some of the major federally-funded minority science programs. For the 
present study, we were able to collect information on four of these undergraduate science 
programs: two NIH-sponsored programs — the Minority Access to Research Careers (MARC) 
program and the Minority Biomedical Research Suppon (MBRS) program — and two minority 
engineering programs — the Minority Engineering Program for Undergraduates (MEPU) and the 
Minority Engineering Precollege Program (MEPP). We begin by taking a descriptive look at these 
programs. We will then examine the types of institutions in our database that are likely to have 
these programs. Finally, we v/ill evaluate the impact of these programs on student outcomes using 
our longitudinal student data base. 
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Description of Four Major Programs 

The National Institutes of Health (NIH) sponsors two programs geared toward increasing the 
dumber of underrepresenied minorities pursuing careers in the biomedical fields: MARC and MBRS. 
These programs are targeted toward institutions with predominantly minority populations (Stefano 
& Leung, 1986). Both programs award grants to support research which will result in the 
exposure of upper division undergraduate students to the research experience. What follows is a 
description of each program. 

The MARC program was established in 1975 by the National Institutes of Health (Collea, 
1990) to help increase the number of minorines in biomedical careers. In order to qualify for 
MARC, students must have a freshman grade point average of 3.2 (Stefano & Leung, 1986). The 
main program under MARC is the Undergraduate Research Training Grant, an honors program 
designed to encourage undergraduate students to engage in independent study under the 
supervision of a faculty advisor. Many students participating in MARC have been successfully 
placed into graduate programs. Schools which panicipate in the MARC program report an increase 
in the number of minorities graduating with bachelor's degrees in biological science since the 
program's inception (Collea, 1990). 

The Minority Biomedical Research Suppon (MBRS) program is also sponsored by NIH . It is 
different from the MARC program in that it is not an honors program. MBRS is a research program 
which employs undergraduates and graduates to work with faculty members as research assistants. 
Institutions wishing to participate in MBRS must submit a formal research grant proposal to the 
NIH. Upon funding of the research, principal investigators must then employ minority 
undergraduates and graduate students to work as research assistants (Stefano & Leung, 1980). 
NIH also provides funds for students to travel to conferences to present their work and sponsors a 
conference once a year for students to share their experiences with one another. 

In 1974, effons were launched by the National Academy of Engineering (NAE) to increase 
the representation of minorities in Engineering. As a result, the Committee on Minorities in 
Engineering (established by the NAE), with the help of the National Advisory Council on 
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Minorities in Engineering (NACME), established the first Minority Engineering Programs (Collea, 
1990). These programs are designed to facilitate the enrollment and retention of minority groups 
which have been historically underrepresented in Engineering. These groups specifically include 
African Americans, Mexican Americans, Pueno Rican Americans, and American Indians (NACME, 
1986). There are two types of Minority Engineering Programs: those targeted at freshmen 
undergraduates and those targeted for high school and precoilege students. It is generally agreed 
that MEP has contributed significantly to the increase in minority enrollments in engineering 
programs that has occurred since the mid-1970s. 

Institutions participating in the program use the funding in different ways. Most programs 
have support services (such as tutorials and career information), intervention programs, and 
mentoring. Since MEP is institutionally based, each program is unique in certain respects. These 
differences, in turn, appear to produce different outcomes. For example, a study conducted by 
Fisher (1984) contrasted two different precoilege engineering programs. One program took 
students on site to a corporation so that they could have first hand experience of what real 
engineers do. Another program took students to a college campus to allow them to participate in 
actual engineering courses. Fisher found that, although students in both programs did better 
academically than students who were in no program at all, students in the work experience group 
performed even better than did the students in the college classroom group (Fisher, 1984). The 
minority engineering program in California, in particular, has had exemplary results. In 1988, 
there were over 2,000 students enrolled in MEP programs (Collea, 1990). Through these 
programs, the state has been able to retain a substantial number of its minority engineering 
students. 

Where are Minority Science Programs Available? 

In order to evaluate the impact of minority science programs, we identified those institutions 
in our sample that actually participate in these four programs. This section presents descriptive 
data about these institutions. The next section assesses their impact on the participants. 



Table 1 1.2 shows the science programs by institutional type. The reader should be reminded 
that the percentage given is not based on the number of institutions in our sample but on the 
number of students in our sample who attend those particular institutions. Black institutions are 
much more likely to participate in MARC and MBRS than they are to participate in MEPU and MEPP. 
Of the students at black institutions, 36.1% are at institutions with MARC and 85,3% at schools 
with MBRS. This is compared to the students at white institutions: 1.4% are at institutions with 
MARC and 2.1% are at schools with MBRS. However, black institutions in our sample are barely 
represented (if at all) among the Minority Engineering Programs. Of the students at white 
institutions, 16.8% are at schools with MEPU and 9.6% for MEPU. Yet, there are no black 
institutions in our sample with MEPU and just a fraction of the students at black institutions (0.4%) 
attend institutions with MEPP. This may well reflect the absence of engineering programs at the 
black institutions in our sample. 
Table 11.2 



Minority science prof^rams by race of institution 



Institutional race 




% of students at institutions which have: 


N 


MARC MBRS MEPU MEPP 


White 
Black 


25,816 
490 


1.4 2.1 16.8 9.6 
31.6 85.3 0.0 0.4 



The results no doubt reflect the fact that the MARC and MBRS programs are targeted toward 
institutions with predominantly minority populations. It should also be noted that the majority of 
the black institutions in our sample are private 4-year colleges and that Minority Engineering 
Programs are funded by the state. Nearly half (47%) of African American students in our sample 
attend predominantly black institutions. 

Table 1 1.3 looks at differences by institutional control. Of the students at private institutions, 
7.4% go to institutions with MEPU and 4.9% go to institutions with MEPP (see Table 11,3). 
However, students at public institutions are much more likely to have access to Minority 
Engineering Programs (29.1 and 15.6 percent). 




Table 1L3 



Minority science programs by institutional control 



% of students at institutions which have: 



Institutional control 



MARC MBRS MEPU MEPP 



Public 
Private 



11,084 
15,222 



3.6 5.2 29.1 15.6 

0,9 2.5 7.3 4.9 



Institutional level correlations 

Table 11.4 shows zero-order correlanons of these programs (scored as dummy variables) 
with selected institutional level variables. Only those variables with significant positive 
correlations of .20 or higher with any one of our four programs were included in the table. 
Several aspects of the college environment are moderately related to an institution's likelihood of 
having these programs. Looking at the correlation matrix, we find that the two NIH programs tend 
to fall out together, as do the two minority engineering programs. This may be because each of 
these programs is oriented toward particular types of institutions. Indeed, only a handful of the 
institutions in our sample panicipate in both the Minority Engineering Program and precollege 
program. Moreover, these programs are funded by completely different agencies and thus targeted 
at completely different types of institutions. As was nientioned eariier, the NIH programs are 
targeted primarily at institutions which have predominantly minority populations whereas the 
minority engineering programs are supported by the state and limited by definidon to those public 
institutions that offer engineering programs. 

Institutions with the N4ARC and MBRS programs are likely to use written feedback rather than 
grades and to have environments in which the mean political orientation among students tends to be 
liberal, where faculty tend to be involved in administration, and where a high percentage of the 
student body is majoring in the biological sciences. Further, both the students and the faculty tend 
to be committed to social activism. And as already noted, these programs are highly likely to be 
found in black institutions. 

Institutions in which the student population has high intellectual self-esteem and a strong 
scientific orientation are most likely to participate in the MEP programs. Participation in these 
programs is also moderately correlated v/ith several variables which are indicative of a focus on 
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Table 11.4 

Zero order correlations with selected institutional level variables 



Written Evaluation 

Mean political orientation 

Faculty involvement in administration 

Percent students majoring in biological science 

Institutional race: Black 

Faculty percept: Keen competition among students 

Peer mean/social activism 

Faculty percept: commitment to social activism 

Progressive Offerings 

Status of minority/third worid studies 

Status of women/gender studies 

Peer mean/Intellectual self-esteem 

Peer mean/scientific orientation 

Percent science faculty 

Percent faculty with PhDs 

Worked with students on research 

Use of graduate teaching assistants 

Faculty morale 

Research orientation 

Faculty percept: resource and reputation emphasis 

Faculty percept: racial conflict 

Percent students majoring in engineering 

Public university 

Private University 

Total Enrollment 

Percent graduate students 

Percent Asian students 

Student/faculty ratio 

Percent of students majoring in scientific fields 
Average faculty salary 
Enrollment size 



MARC 


MBRS 


MFPII 


X'FPP 


37 


26 


A 1 


-OR 

"VJO 


20 


2 1 




-wo 


20 


2 3 




-Id 


20 


1 9 


no 




33 


60 






-29 


-24 


2 2 


? 1 


23 


35 


-20 


• 1 O 


I 5 


25 


-IS 
"•JO 




07 


01 


*j / 


y 


15 


07 


40 




13 


03 




1 7 


-01 


-02 


2 1 


2d 

At *T 


17 


17 


? 5 


At \J 


06 


05 


2 1 


L O 


04 


-04 


24 


1 7 


03 


02 


4S 


At VF 


15 


08 


5R 


•J o 


07 


-04 


26 


J. ^ 


03 


-02 


47 




-03 


-03 


40 


17 


03 


-1 1 


40 




-66 


-04 


34 


12 

O At 


13 


12 


39 


24 


-07 


-10 


02 


06 


02 


00 


44 


24 


-09 


-16 


39 


35 


07 


00 


33 


17 


02 


-02 


36 


20 


01 


05 


32 


28 


00 


-11 


51 


35 


-04 


-06 


58 


28 



Notes: Numbers in bold denote high corrciaiions with the outcomes. Decimals have been omiiicd from coefficients. 

science and research: the percentages of science faculty and of faculty with PhDs, the percentage 
of graduate students, the percentage of bachelor's degrees awarded in scientific fields, and the 
percentage of Asian students. MEP programs are most likely to be found at large, public 
universities that pay their faculties well and that put a strong emphasis on research. 
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Impact on student outcomes 
In order to understand what impact these programs may be having on the students, 
institutional participation in these programs was included as four additional independent (dummy) 
variables in all regression analyses reported in Chapters 3, 4, and 5. Of the 72 opportunities for 
these variables to enter this regression (4 variables x 18 regressions), only one did: the MBRS 
program has a positive effect on persistence in a biological science program. Next, the analyses in 
Chapter 3 were repeated using only those students who would have been eligible to participate 
(African-American, Latinos, and American Indians), but none of these analyses produced a 
significant effect. An inspection of the step-by«step results shows that, after controlling for student 
input characteristics but before controlling for college environmental variables, at least one of the 
programs carries a significant weight. After controlling for aspects of the college environment 
(such as the peer and faculty environment), however, the weights are reduced to nonsignificance. 
One problem with these analyses is that we had no student level data showing who actually 
panicipated in these programs. If the actual rate of student participants is very low, then the 
amount of error generated by the nonpanicipants at those institutions offering these programs may 
overwhelm any programs effect. What this analysis has shown is that, at the institutional level, 
panicipation in these programs is related to a number of other variables that reflect an institutional 
commitment to student success in science. Controlling for these other correlated variables thus 
eliminates any program "effect." Even though we produced no evidence of a direct effect of these 
programs the limited number of evaluations that have been done by others indicate positive effects 
at the student level. For example, the State University of New York (Westerbury) reports success 
with its MARC program in enabling undergraduate piirticipants to gain access to research experience 
as well as the opportunity to publish original work (Stefano & Leung, 1986). One of the factors 
that contributes to the success of students who participate in the minority engineering program is 
the supponive environment created by the "clustering'* of students who participate in the programs 
(Collea, 1990). 
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Summary and conclusions 

In this chapter we have examined the impact on students' choices of science majors and 
careers of four minority science programs: the Minority Access to Research Careers program 
(MARC ), the Minority Biomedical Research Support program (MBRS), the Minority Engineering 
Precollege Program (MEPP), and the Minority Engineering Program (MEP) for Undergraduates. 
MARC and MBRS are most likely to be found at predominantly black institutions, whereas the 
minority engineering programs are more likely to be located in large public institutions. This 
difference is attributable in part to funding differences: NIH, which funds MARC and MBRS, has 
targeted primarily minority institutions, whereas the MEP programs, which ai-e funded by the 
states, largely targets public 4-year institutions. 

Regression analyses showed vinually no significant effects of institutional participation in 
one of these programs on students' choices of science majors or careers. The only significant 
effect — which may well be a chance finding, given the large number of analyses conducted — is the 
positive impact of having an MBRS program on student persistence in the biological sciences. It is 
important to realize, however, that since the available data precluded any assessment of program 
impact at the level of individual student participant, any final conclusions concerning the impact of 
these programs cn the student's choice of science majors and careers will require information on 
which students actually participate. 
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I 
I 



FRESHMAN 
SURVEY 



A-2 

3G0 



LO 
CO 

o 



^LEASE PRINT: \OUR NAME. 



HOME STREET ADDRESS 



Pirst 



iVItddle or Maiden 



Last 



When were you born? 




DIRECTIONS 



Vour respons«s will be read by an optical 
mark reader. Your careful observance of 
theise few simple rules wilt be most appre- 
ciated. 

• Um only blick lead pencil (No. 2 is ideal). 

• Make heavy black marks that fid the circle. 

• Erase cleanly any answer you wish to change. 

• Make no stray markings of any kind. 
EXAMPLE: 

Will marks made with ballpoint or felt-tip marker 
be properly read? Yes . . Q No. . # 



MARK IN THIS AREA 
ONLY IF DIRECTED 



'^\$)(o) (o) ii) ® (o;- 

?^®0®®®®®® 
'<>00®0®0®0|<4)® 
5^ 0 0 0 0 0 0 ® © 
^000®®®®(g 

r®0®0®0®0 

V 0 0 0 0 0 0 la) ® 

■V -0 •.9) 0; 0 0 05 (?' 



GRP. 
CODE 



0^ 
00 
0® 

00 

5^0 



1 . Your se.\: Male . . Q Female . . Q 



2. How old vvill you be on December 31 
of this year? (Mark one) 



1 6 or younger . . Q 

17 • o 

IB O 

19 O 

20 O 



21-24 O 

25-29 3 

30-39 O 

40-54 O 

55 or older . . . Q 



3. Are you a twin? (Mark one) 

No O Yes. identical. . O 

Yes, fraternal . . Q 

4. In what year did you graduate from 
high school? (Mark one) 

O Did not graduate but 

^9B4 O passedG.E.D. test. ' 

O Never completed 



Dear Student: 

^ The information in this form is being collected as part of a continuing study of higher * 
education conducted jointly by the American Councii on Education and the University of 
California at Los Angeles. Your voluntary participation in this research is being solicited in 
order to «h eve a better understanding of how students are affected bv their college experi- 
ences. Detailed information on the goals and design of this research program are furnished 
in research reports available from the Higher Education Research Institute at UCLA 
Identifymg information has been requested in order to make subsequent mail follow-uo 
studies possible. Your response will be held in the strictest professional confidence. 

Sincerely, ^ zJ^lijZeL • ' 

Alexander W. Astin, Director ' ' 
Higher Education Research Institute 



.,. PLEASE USE #2 PENCIL 



6. Where did you get the money to pay for 
college this year? (Write in actual dollar 
amounts; write "0" if none) 

Grants and scholarships. 

All loans 

Work or savings 

Parents and/or spouse , 
Other sources 



1982 or earlier. .Q 



high school 



■ O 



5. Arc you enrolled (or enrolling) as a: 
Mark one) Full-time student? . 

Part-time student? , . 



o 
o 



(Note: Please chock that your pencil markings 
are comoletely darkening the circles. Do not 
uSSEenormakp v^'s or X '$. Thank you.) 



7a. How many persons are currently dependent 
on your parents for support (include 
yourself and your parents, if applicable)? 
10 20 30 40 50 6,or O 

7b. How many of these dependents otherthan 
yourself are currently attending college? 

None V J 1 O 2 O 3 or more Q 

8. What was your average grade in high school? 
(Mark one) A or A+O 'B O cQ 

A- O B- G D C 

B+ O c+ C 

9. VVhere did you rank academically in your 
high school graduating class? (Mark one) 
Top 20% . . . . O . Fourth 20% . . O 
Second 20% . . Q Lowest 20% . . O 
Middle 20% . . Q 

10. Are you: (Mark one) 

Not presently married Q 

Married, living with spouse Q 

Married, not livmg with spouse . . . . Q 

IT. Prior to this term, have you ever taken 
courses for credit at this institution? 
Yes O No O 

12. Since leaving high school, have you ever 
taken courses at any other institution? 
(Mark all that apply 

in each column) Not for 

Credit Credit 

^° O. . . .O 

Yes. at a junior or comty. college -O - • • .Q 
Yes. at a four-year college or 
university ^ Q 

Yes. at some other postsecondary 
school (For ex.. technical, 
vocational, busmess) 



13. What is the highest academic 


• 

c 






degree that you intend to 


• c 




■ 


obtain? 


f 




• 


(Mark one in each column) 


<■ 




B 


None ■ . . . 


• O. 


O 


m 


Vocational certificate 






■ 


Associate (A,A. or equivalent) . 


• O. . 


o 


ft 


Bachelor's degree (BA. BS. etc.) . 


o. . 


o 


■ 


Master's degree (MA. MS, etc.) . . 


c. 


o 


■ 


Ph.D. or Ed.D. . . , 




.•"^ 


m 


M.D.. D O., D.O.S.. or D.V.M. 


o. • 


o 


m 


LLB . or J.D. (Law) 


. — V 


o 


m 


B.D. or M.DIV. (Divinity) 




o 


m 


Other 


O-. 


o 





Prefer 
To Uve 

• O 

• O 

• o 

■ O 

• O 

• o 



BEST COPY AVI WLE ^-^ 3oi 



14. Where do you plan to live during the fall 
term? If you had a choice, where would 
you have preferred to live? 

(Mark one in each column) t^?." 

' To Live 

With parents or relatives . . . . O • 
Other private home. apt. or rm. . Q . 

College dormitory Q ^ 

Fraternity or sorority house . . O • 
Other campus student housing . Q . 
Other Q 

15. Is this college your: (Mark one) 
First Choice? . .Q Less than third 
Second choice? . choice? Q 
Third choice?. . Q 

16. How many miles is this college from 
your permanent home? (Mark one) 

Sorless 11-50 v. ) 101-500 J 

6-10 O 51-100 0 More than 500 O 

1 7. To how many colleges other than this one 
did you apply for admission this year? 
No other I.Q 3.0 5 Q 

O 2 . O 4.0 6 or more . *' / 

No* If you applied lo no nther college, 
skip lo Item 19 on ihe nexi page. 

18. How many other acceptances did you 
receive this year? (Mark one) 

None 1 . ^ 3.5 

2 . ;^ 4 . . J 6 or more . O 



^ i ^ 

? # 



<S O o O 

^' A* ^ 



■ Mid. How much of your first year's educational ex- 
m tm (room, board, tuition, and fees) do you 

• expect to covT from each of the sources 

A 1'-**^ below? (Mari< onTanswer 

B OH for each possible source) 

■ "a. My Own or Family Resources ^» ; 

Parents, other relatives or 

^ OOOOOOO 

■ OOOOOOO 

■ Savings from summer work. .OOOOOOO 

■ Other savings OOOOOOO 

■ Full-time job while in college .OOOOOOO 

■ Part-time job while in college . O O O O O O O. 
■b.Aid Which Need Not Be Repaid : v j j 
I Pell Grant OOOOOOO' 

Supplemental Educational ; ' i 

■ Opportunity Grant OOOOOOO 

* State Scholarship or Grant .OOOOOOO 
' College Work-Study Grant ..OOOOOOO 

College Grant/Scholarship *! ' ^ * 

' (other than above) OOOOOOO' 

' Corporate Tuition Assistance -OOOOOOO 

' Other private grant OOOOOOO 

' Your Gl benefits OOOOOOO 

Your parent's Gl benefits . . .OOOOOOO. 
Other government aid (ROTC. ' ^ ' ! 

BIA. Social Security, etc.) ..OOOOOOO 

c. Aid Which Must Be Repaid • r 
Federal Guaranteed Student - '•^'^ '* 

Loan OOOOOOO 

National Direct Student Loan. OOOOOOO 

Other College Loan OOOOOOO 

0»^«^Loan OOOOOOO 

d. Other Than Above OOOOOOO 

If you are receiving any form of aid indicated in 
sections b or c. please answer Question No. 20. 
Otherwise go on to Question 21. > 



I 24. For the activities below, indicate which 
ones you did during the past year . If you 
engaged in an activity frequently, mark 
©. If you engaged in an activity one or 
more times, but not frequently, mark© 
(occasionally). Mark® (not at all) 
if you have not performed the 
activity during the past year. :^ 
(Mark one for each item) / * 



I 26. In deciding to go to colleae, how 
im-^ortant to you wax each <Jf 
the following reasons? 



(Mark one answer for 
each possible reason) 



/ / 
/ / / 



C O if 



t 

£ 



20. Was the aid you are receiving awarded 
on the basis of: 
(Mark ail that apply) 

Academic merit Q . 

Financial need Q 

Athletic talent Q 

Other talent (music, art. etc.) . . . . O . 



Other 



No 

o 
o 
o 
o 



• O.-O 



21. Were you last year, or will you be thi 



s year: 



1984 



Living with your parents (for more y« No 
than five consecutive weeks) ... .0(5. 
Listed as a dependent on your parents 



1985 



Ves No 



Federallncome Tax Return ©(n. 

E Receiving assistance worth $600 
or more from your parents ® (n 

22, Are you: (Mark all that apply) 

t White/Caucasian Q 
Black/Negro/Afro-American Q 
American Indian Q 

Asian-American/Oriental Q 

FMexican-American/Chicano Q 
Puerto Rican-American ( *) 

^ Other *Q 

P^^re you a U.S. citizen? . . Q Yes 6 N. 



Used a personal computer . 
Played a musical instrument 
Attended a religious service 
Participated in a speech or 

debate contest ©©® 

Elected president of one or 
more student organizations" . . © ® © 

Was bored in class © © © 

Had a major part in a play . . . © © © 
Won a varsity letter for sports . . © © © 
Failed to complete a homework 

assignment on time © @ © 

Won a prize or award in an 
art competition 

Edited the school paper, year 
book, or literary magazine . 
Tutored another student . . 
Asked a teacher for advice 

after class 0 'S' © 

Participated in a science contest. © © (w 
Did extra (unassigned) work/ 

reading for a course © {p; © 

Was 3 guest in a teacher's home . © ^Qi © 
Studied with other students ... © (o. © 
Overslept and missed a class 

or appointment © © © 

Smoked cigarettes ©@© 

Performed volunteer work . . .©© © 
Missed school because of illness . © (o; 'V^; 
Attended a recital or concert . . ©@ in) 

Drank beer ©@© 

Stayed up all night ©©'© 

Felt overwhelmed by all I 

had to do ©©© 

Felt depressed ©@W 

25. Rate yourself on each of the following 
traits as compared with the average 
person your age. We want the 
most accurate estimate of ^ <S 
how you see yourself. / S i 

(Mark one in each row) ^ $ r I: 

///// 

^ ^ ^ CO ^ 

Academic ability . . . .OOOOO 

Artistic ability OOOOO 

Drive to achieve . . . . O O O (3 O 
Emotional health . . . .©OOOO 
Leadership abilily . . . .OOOOO 
Mathematical ability . .OOOOO 

Physical health OOOOO 

PoPU'3^'«V OOOOO 

Self-confidence 

(intellectual) OOOCO 

Self-confidence (social). © OOOO 
o I Writing ability OOOO O 



To be able to get a better job 
To gain a general education and 

appreciation of ideas ©©© 

To improve my reading and , 

study skills ©©© 

There was nothing better to do .© © © 
To make me a more cultured 

person ©©© 

To be able to make more money . © © © 
To learn more about things 

that interest me ©® © 

To prepare myself for graduate 

or professional school ©® © 

My parents wanted me to go . .© © © 

I could not find a job © © © 

Wanted to get away from home .© ® © 

j27. Do you have any concern about your 
ability to finance your college 
education? (Mark one) 

None (I am confident that I will 

have sufficient funds) © 

Some concern (but I will probably 

have enough funds) Q 

Major concern (not sure I will have 
enough funds to complete college) . 

128. How would you characterize your V * 
political views? (Mark one) 

Far left . . ^r^ 



Liberal Q 

Middle-of-the-road ' .Q 

Conservative Q 

Far right Q 

29. What is your best estimate of your 
parents' total income last year? 
Consider income from all sources 
^ before taxes. (Mark one) 
'.J Less than S6.000 O $35,000-39.999 
^ $6,000-9.999 O $4a000-49'999 



510.000-14.999 
O $15,000-19.999 
$20,000-24.999 
. $25,000-29.999 
I $30,000-34.999- 



O $50,000-59.999 
O $60,000-74.999 
O $75,000-99.999 
O $100,000-149.999 
O $150,000 or more 



30. What is the highest level of formal 
education obtained by your parents? 



A-4 



(Mark one in each column) 




Grammar school or less 
Some high school . . 
High school graduate 


Father 

.o. . 

• O. . 


Mother 

• -O 

• -O 


Posisecondary school 




other than college . 
Some college . . 


.r 




College degree 


I 




Some graduate school . 






Graduate degree .... 


/ *» 





,1. Mark only thr^e responses, 
■'ne ih each column. 

'^VYour mother's occupation . 
'••3 Your father j occupation . 



probable career occupation^ 

C"":: If your father or mother 
.?a$ed, please indicate his 
--•r her last occupation. 

■i .'countant or actuary 

tor or entertainer 

'.fchitect or urban planner 

Affist 

•business (clerical) . ^ 

!3usiness executive 
(management, administrator) . 
dusmess owner or proprietor 
Business salesperson or buyer 
Clerqymar; (minister, priest) . . . 
Clergy (other religious) . j ''f ; 

Clinical psychologist -.y f .* m 

Colieae teacher 

Computer programmer or analyst 
"onservationist or forester . . . 
Dcnrrst (including orthodontist) 
Dietician or home economist . . 

"niineer 

-armer or rancher (v)* p) \m 

r'oreiqn service worker 
iiocluding diplomat) .... 
•omemaker (full-time) . . . 
•iterior decorator 

C^-iudmg designer) .... 
wreter (translator) .... 
Ljd technician or hygientst . 

enforcement officer . . 
Lovwyer (attorney) or judge . 

Military service (career) x)^v^ m 

.Vlusician (performer, composer) . . .v -0 >i 

Nurse • y) 0 

Optometrist .* (vi'rj'^tA 

Pharmacist F/ vH- 

Physician (f^ m.- 

School counselor '.y) (f) (]^. 

School principal or suprrmtendent . y fj'm. 

Scientific researcher ^y) : f]!- 'm! 

Social, welfare or recreation worker . y r^' 

Stat I St ic la n W 'jw. 

Theraoist (physical. 

occupational, speech) ^ ^'y 5" 

Teacher or administrator 

(t?lementary) '"^'Z) f^' 

Teacher or administrator 

(secondary) ® 5 

Vetennonan 

Writer or journalist C'S' 

Skilled trades (V '-'O^^' 

Other i'yj 

l»?cided 'v 

- lUoror (unskilled) r' m 

Sumi. skilled worker r- m 

Other occupation 'r ■ m- 

Unemployeo . .* r km* 



. 'Vj 'r; 'm; 

. 'Y^' 'C' 
. .y) 

. yyj- f; M. : 

. 'X^ X*/ 
. 'V; F . M/ 



• W ^FJ -M' 

.(Y>rF)M, 
. ' Y/ 'F^' M' 



. ' Y/ _F.- ;M; 
. ;Y . .F; .My 

. ' Y^- 'f;- m 

. (y*) ' f) iM 



32. Below are some reasons that might have ^ 
influenced your decision to attend this ^ 
particular collego. How important 
was each reason in ycur decision 
to come here? (Mark one answer 



for each possible reason) 



2r 69 



My relatives wanted me to come here, v/ .s" n) 

My teacher advised me -.s. ,n) 

This college has a very good 

academic reputation W ii) 

This college has a good reputation 

for Its social activities \V \s^5 

I was offered financial assistance. . v) .n) 
This college offers special 

educational programs 'y 

This college has low tuition 'y} s. -n} 

My guidance counselc' advised me . v • ^ 

I wanted to live near home ''v' \s> n) 

A friend suggested attending . . . . v: .s n.:- 

A college rep, recruited me Y'^.s; iN^< 

The athletic dept. recruited me . . .''y''^st N) 

This college's graduates gain 
admission to top graduate/ 

professional schools :vf s ' n 

This college's graduates get good jobs, y - s^ \N/ 
Not offered financial aid by first 

choice college 'i? -s) vS' 

33. Do you have a disability? (Mark all that apply) 
None . . . .O Learning disability . . . .0 

Hearing ..Q Health-related Q 

Speech . . . Q Partially sighted or blind . Q 



34. Current religious preference: 

(Mark one in each column) 



i^ 4 



Orthopedic. 



Other O 



BE SURE TO ANSWER QUESTIONS 
34. 35, AND 36. 

37. Mark one in each row: 

(iJAgrea Somewhat 

The Federal government Is not doing enough to protect the ©Agree Strongly _ ^ 

consumer from faulty goods and services {'4*)i3^'r 

The Federal government is not doing enough to promote disarmament 

The Federal government is.not doing enough to control environmental pollution 



Baptist V*^^' 

Buddhist 

Congregational (U.C.C) . . . y - .r^- 'mi 

Eastern Orthodox yj^fj'f^ 

Episcopal 

1 s la m IC ® 'K' © 

Jewish 0»?) © 

Latter Day Saints (Mormon). 5)0© 

Lutheran \y; S © 

Methodist 'C^''f)(Saj 

Presbyterian ^ X • © 

Quaker (Society of Friends). m/ 

Roman Catholic ..y* .f) m) 

Seventh Day Adveniist . . . ]y; f)@ 

Other Protestant ;y,' -f^*® 

Ot her R e I ig i o n ^y; f » ^m'* 

None vyV f) ®. 

35. Are you a borr> again Christian? 

Yes . . .J) No . . ,3 

36. During high school (grades 9-12) how 
many years did you study each of the 
following subjects? ^ 
(Mark one for ^ 

each Item) ^ v> ^ « ^ ^ ^ 

English Co^ .'0 ^i) 0 0 0 

Mathematics . . . 'o; :^ -'^i 0 (4) ,5) 
Foreign Language . .0, C£) ,2) 0 0 
Physical Science. . ^/ X^- 0 0 0 0 
Biological Science . i) ^Vi' vl^' '0 0 v£i 0 
H Is tor y / A m, G o VI . . 0} -'^ 0 0 0 0 0 
Computer Science . o*' i^^ 0 0 0 0 - T"! 
Aft and/or Music . o- !4' :T; 2^:3^«V•v0 
tsagre« Strongly^ 
W Disagree Somewhat- 
©Agr 



The Federal government should do more to discourage energy consumptn 



'si' 

.... 0000 

. . . .(4)000 

Th c ^ , • • • . © ® v>; ^ 

I he Federal government should raise taxes to help reduce the deficit 0 :?; .*2^(T^ 

Federal military spending should be increased t 0 0 • £* 'A 

Nuclear disarmament is attainable . rr\ ^ 

W^l''2vl/ 

The death penalty should be abolished 2' T' 

A national health care plan is needed to cover everybody's medical costs 0 0 i.-'f, 

Abortion should be legalized .... * ^ ^ . ^ Ir^ 

_ ^ ^ 2,.f; 

Grading in the high schools has become too easy .'^\ ."^ 

The activities of married women are best confined to the home and family (f) 

A couple should live together for some time before deciding to get married 0 .V 0 

Women should receive the same salary and opportunities for advancement as ' - - - 

men m comparable positions 0 2*1 Tl 

Wealthy people should pay a larger share of taxes than they do now * * [ [ [ 0 .v. ^ T» 

Marijuana should be legalized ' ' ~ \ 

Busing is 0,K, if ii helps to achieve racial balance in the schools .'. **! 0 "3 . 

It IS important to have laws prohibiting homosexual relationships . '4' 3 

College officials have the right to regulate student behavior off-campus 4 3 

Faculty promotions should be based m part on student evaluations /. . . * " 

Collegoofficialshavothe right tobanpersonsw.thextromeviRwsfromspeakinqoncampus * 
Realistically, an individual oerson can do little to bring about changes in our society ' ' ' 
The chief benefit pf a college education .s that it increases one s earning power . . . 

H B 



3 

3 

4 'X 



t , 
1 

V; 
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38, Below is a list of diHerant undergraduate major 

1«L Ii^?-?'''' S"""*'*' categories. Mark only 
one circle to indicate your probable field of study. 



i ARTS AND HUMANITIES 
» Art, fine and applied . . . Q 
' English (Unguage ana 

I literature) Q 

I History Q 

Journalism Q 

Language and Literature 

(except English) Q 

Music Q 

Philosophy Q 

Speech Q 

Theater or Drama Q 

Theology or Religion . , , Q 
Other Arts and Humanities. Q 
BIOLOGICAL SCIEIVCE 

Biology (general) Q 

Biochemistry or 

Biophysics Q 

Botany Q 

Marine (Life) Science . . . Q 
Microbiology or 

Bacteriology Q 

Zoology Q 

Other Biological Science . Q 
BUSINESS 

Accounting Q 

Business Admin, (general). Q 

Finance Q 

Marketing Q 

Management Q 

Secretarial Studies . . . .Q 

Other Business Q 

EDUCATION 

Business Education . . . . Q 
Elementary Education . . Q 
Music or Art Education . . Q 
Physical Education or 

Recreation Q 

Secondary Education . . . 

Special Education ^ 

Other Education ' 

ENGINEERING 
Aeronautical or 

Astronauncal Eng Q 

Civil Engineering Q 

Chemical Engineering . . Q 
Electrical or Electronic 

Engineering Q 

Industrial Engineering . . Q 
Mechanical Engineering . . Q 
Other Engineering . . . . Q 



PHYSICAL SCIENCE 

Astronomy Q 

Atmospheric Science 
(incl. Meteorology) . . . . Q 

Chemistry Q 

Earth Science Q 

Marine Science (incl. 

Oceanography) Q 

Mathematics Q 

Physics Q 

Statistics Q 

Other Physical Science . Q 
PROFESSIONAL 
Architecture or Urban 

Planning , Q 

Home Economics Q 

Health Technology (medical, 
dental, laboratory) . . . , Q 
Library or Archival Science. Q 

Nursing Q 

Pharmacy Q 

Predental. Premedicine, 

Preveterinary Q 

Therapy (occupational, 

physical, speech) Q 

Other Professional . . . .Q 
SOCIAL SCIENCE 

Anthropology Q 

Economics Q 

Ethnic Studies Q 

Geography Q 

Political Science (gov't., 
international relations). . O 

Psychology Q 

Social Work Q 

Sociology Q 

Women's Studies Q 

Other Social Science . . . Q 
TECHNICAL 

Building Trades Q 

Data Processing or 

Computer Programming . O 
Drafting or Design . . . . Q 

Electronics Q 

Mechanics . Q 

Other Technical Q 

OTHER FIELDS 

Agriculture Q 

Communications 

(radio. TV. etc.) Q 

Computer Science . . . .Q 

Forestry Q 

Law Enforcement Q 

Military Science Q 

Other Field Q 

Undecided Q 



ofC^^Iif^^^^ "'f Education Research Institute, University 
of California. Los Angeles, California 90024. 



s 
s 



39. Indicate the importance to you ©Not Importnnt 

following: (Mark one for each item) ® Vnry important 1 

Becoming accomplished in one of the ©essential ^ j j 

performmg arts (acting, dancing, etc.) (e):^ 

Becoming an authority in my field ^ 

Obtaining recognition from my colleagues for contributions 

to my special field ©®®./? 

Influencing the political structure ©®®fe 

Influencing social values ©®©® 

Raising a family V/. <7) ® ® 

Having administrative responsibility for the work of others. . ©0©® 

Bsing very well off financially ©©©© 

Helping others who are in difficulty © ® © © 

Making a theoretical contribution to science ©©©© 

Writing original works (poems, novels, short stories, etc.). ..©©©© 
Creating artistic work (painting, sculpture, decorating, etc.). ..©©©© 

Being successful in a business of my own © © © © 

Becoming involved in programs to clean up the environment. . © © © ® 
Developing a meaningful philosophy of life . . C^t i^Z" 

p . . V5/ sX/ V5^' 'N/ 

participating m a community action program ©©©© 

Helping to promote racial understanding © © © © 

Becoming an expert on finance and commerce © © © tTri 

40. What is your best guess as to (T) ^^^^•^I'^HV— 

the Chances that you will: ?^17h^ """'""^ 

(Mark one for each item, © ^.'^ "c 

Change major field? © © O .'ni 

Change career choice? r^^^ ^ 

- ^^^2)^^^ 

rail one or more courses? ... 

vil^ vs) vi^ ;n; 

w '<EJ vN/ 
® ©©© 



Graduate with honors? " 

Be elected to a student office? ... 'TT^. 'Tn/T*. ^ 

Oet a job to help pay for college expenses? © ©vD i? 

Work full lime while attending college? ©©©(lC^ ^ 

Join a social fraternity, sorority, or club? ^. -T^s 'Cv^ 

... V> ^ "C/ 



Live in a coeducational dorm? 
Play varsity/intercollegiate athletics? 
Be elected to an academic honor society? 
Make at least a "B" average? 



jT-N. 

^'^''Q^w 

©©(l)^n> 

© tT* 

. , ^ . . © © © 

Need extra time to complete your degree requirements? (^{£: .O 

Get tutoring help in specific courses? r^r^ --^ '-^ 

VV/ ^S/ -u, ,N/ 

Have to work at an outside job during college? (y)^'V 'i4i 

Seek vocational counseling? 'X X 

Seek individual counseling on personal problems? . © 

Get a bachelor's degree (B.A.. B,S.. etc.)? ' • ' ©©^C" 

Participate in student protests or demonstrations? . . . . © '^ V' 
Drop out of this college temporarily (exclude transferring)?. . % ^[ 

Drop out permanently (exclude transferring)? ... ' ' ^'^ ' ' 



Transfer to another college before graduatma? r^ /^ ^ 

n«c..;c*. ^ • •Vy;^s,.L^^: 

Find a job after college in the field for which you were trained? '^i ^ ^ ^ 

Gel married while in college? (skip if married) r s 

Gel married within a year after college? (skip if married) 



1) '^?) 



The Higher Educatron Research Inslttute at UCiA actively enccufan^<; fh- 7, 
panicpate .n this survey to conduct local studies of the.r sludenis If thel !r w ^^"^^ 
collect.r.g (ollowup data, .t .s r^ecessary for the mstituiion to kr^L^me smoem^^^^ 

berssoth..,fonow.updatacar,belmkedwahtheoaiafrornthissurvev Itl^^^^^ 
for a tnpe copy ot the data ar^d siqr^s ar. agreement to use ,t only for fesearcn n^?r^^ 
we have your perrr^.ss.on to include your ID nurr^ber m such a tape/ P^^Poses. do 



Yes. 



41. A 
42. 
43. A 



c .D e; 



Mo 



Th« rrmAining Circle* art Ofovid*^ lor itemt ^• 

tC; sDtCidCJily fjesigned by your college, r^inrr a-j a 

C o ^ '"'"'^ ^'^"Cai.onReM'jrchfntMuie - 

^ ^ V P/ vE; " vouf college hji Chosen to uiC «he circle*. 48. A 

44 A^mB^C'c D C- 'f'* «uPO»«'n«n»Jld.r»ctK»M * . 

\\ X V fl'*«n»ou 49. A 

45. 'a) bj :d .e; THANK YOUl 



50. A 



D. e 
o c 

D EJ 
0> sKj 
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UNIVERSITY OF CALIFORNIA, LOS ANGELES 



BERKELEY » DAVtS . IRVINE • LOS ANr:i-:LES • HIVERSIDE • SAN UIECO • SAN FRANCISCO 




UCLA 



HIGHER EDUCATION RESEARCH INSTITUTE 



ERIC 



SANTA HARBaRA • SANTA CRl'Z 



GRADUATE SCHOOL OF EDUCATION 
405 HILGARD AVENUE 
LOS ANGELES, CALIFORNIA 90024.1521 



(213) 825-1925 



FOLLOW-UP SURVEY OF COLLEGE FRESHMEN 



June, 1989 



You may recall that when you first entered college you participated in a national research project by 
completing a questionnaire at the beginning of your freshman year. We are now conducting a new 
survey to follow-up students who responded to this freshman survey in 1985 and 1987 We want 
y Know about your experiences over the past few years, especially your experiences in college 
ihe results of this survey will help to improve higher education programs at campuses across the 
country. 

We ask that you help us by completing the .nclosed questionnaire and retuniing it in the enclosed 
postage reply envelope. Please complete the questionnaire even if you withdrew from college or 
changed schools. We are very interested in learning about your experiences in college, no matter 
how long you attended. The information you provide is confidential and will be used only in 
group compansons for research purposes. y in 

Some of the colleges that participated in the original freshman surveys have asked us to include 
additional questions designed specifically for their students. If your college is among this -rouo 
you will find an additional page with supplemental questions enclosed in thii envelope Please 
mark your answers to these supplemental questions at the end of the sur%'ey forni, as directed 
Again, please be assured that your responses are confidential and will be used only for research. " 

We will be pleased to send you a summary of the findings when they become available Just mark 
the appropriate box on the questionnaire. 

Your panicipation is very important to the success of this project. We thank you in advance for 
your assistance and cooperation. ^ 

Sincerely, 



Alexander W. Astin 
Professor and Director 
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DIRECTIONS: 

Your responses will be read by an optical mark reader. 
Your observance of these few directions will be most 
appreciated. 

• Use only a black lead pencil (No. 2 is ideal). 

• Make heavy black marks that fill the oval. 

• Erase cleanly any answer you wish to change. 

• Make no stray markings of any kind. 

EXAMPLE: Wiil marks made with a bali-point or 
feit-tip pen be properly read? 

OYes 



USE NO Z^NCltONl' 



1. If you could make your college choice over again, would 
ycu still choose to enroll at the college you entered as 
a freshman? 



O Definiiely yes 
o Probably I would 



O Probably not 
O Defj niiely nol 



Don i know 



2. Since entering college have you: 

YES NO 

Enrolled tn honors or advanced courses (x) (E) 

Enrolled in an inrerdisciplinary course CD ® 

Joined or been a member of a fratermiy 

or sororiiy (x) (E) 

Goiien married (x) (ED 

Had a part-iime job on campus CD ® 

Had a pnri-iime job off campus CD (ED 

Worked full iime while aiiendmg school CD ® 

Pariicipated in a study abroad program CD (5) 

Participated in a college internship program (y) (n) 

Participated in campus protests/ demonstrations CD (H) 

Been elected to a student office CD (E) 

Voted in the 1988 election CD (H) 

Graduated with honors CD (W) 

Taken reading Siudy skills classes CD.. . (n) 

Participated in intercollegiate athletics (y)^ (n) 

Worked on a piofessor s research project CD. (n) 

Played intercollegiate football or basketball (£> (S) 

Taken remedial or developmental courses CD. ® 

Purchased a personal computer ^ 

Enrolled m an ethnic studies course CD (n) 

Enrolled m a women's studies course Cf) 

Assisted liiculty m teaching a course CD (n) 

Attended a racial/cultural awareness workshop CD.. (n) 



3. Which option listed below best describes your enrollment 
status each year since you untcred college? 



YEAR 



(Mark one m each column^ 

I ^ 2 ' 3 ,t; 

Attended my first colleye full-time pJ CD'Q) 

Attended my hrbi coiiuyu part-time jCD.CD CD^CD- 

Attended a dilfi.-rent colh.-ye full-time |CD'CD,(D!C±): 

Attended j dilfereiit culleye pnrt-tin>e ,'CD CD'CD.'CDf 

Not enroilijd 'CD CD (5) CD' 



4. Your sex: 



Male . 



Fenule . . , O 



ERIC 



5. Which option listed below best describes where you lived 
during each year you attended college? 

(Mark one in each column} [ YEAR 1 

I 1 I 2 3 4; 

With parents or relatives j®!®!®®^ 

Other private homo, apartment, room iCD;Cz)!Q).CD. 

College dormitory '(DkD'CD.CD. 

Fraternity or sorority house ,CD'CD,®.®' 

Other campus student housing \(Dl(2)'CD.CD • 

O'her !cd,cdcd:(D 

6. Since entering college as a freshman, have you taken a leave 
of absence, withdrawn from school, or transferred to another 
college? (If more than one applies, mark only the most recent ) 

O No Please go to question 8. 

O Took a leave of absence y 

O Withdrew from school I Please answer 

OT I ._ . I Ouestion 7 

• Transferred before completing my program f 



7. How important were each of the reasons 
listed below in your decision to take a 
leave of absence, withdraw from 
school, or transfer? 



(Mark one answer for each reason) 




///i/i/ 

Wanted to reconsider my goals and interests jCDfe'CED 

Changed my career plans iGDKa) ® 



Wanted practical experience 

Didn't feel like I "fit m" at my first college 
Was bored with my coursework 



Wanted to go to a school with a better academic 
reputation 



CD;(D(H) 

cd;(d®i 



GD!(D (5)1 

Wanted a better social life (5)*CD,CS)j 

Wanted to be closer to home 'GD CD 

Had a good )ob offer 

Wasn't doing as well academically as I had expected. . . . QDl 
Family responsibilities |CD CD.®i 



Tired of being a student . 



Had money proDlerjis and could no longer afford to 
attend college 



Wanted to go to a school that offered a wider selection 
of courses or more major field choices 



CD 
CD 

ICD' 



I j 
CD CS)! 

! I 

CDCS){ 



8. What do you plan to be doing in the fall of 1989? 
(Mark all that apply) 

O Attending undergraduate college full-time 

O Attending undergraduate college part. time 

O Atlending graduate or professional school 

O Attending a vocational training program 

o Workiny full-time 

O Workirtg pari tmte 

O Servmg rn the Armed Forces 

O Traveling hosleling. or backpacking 

O Doing volunteer work 

O Staying at home to be with (or start) my family 

9. Mark the one circle that best describes your undergraduate 
grade average. 

O A (3 75 4 0, O B-.CM2 25 2 74) 

O A-. BM3 25 3 74) Q C (1 75-2 24, 

A-9 O B (2 75-3 24) Q C> or less (below 1 7b, 



30^ 



10. Please rate your satisfaction with the 
college you entered as a freshman 
on each of the aspects of campus 
life listed below. 



/ 



:Sl 

• C / 



i? / 

^ "0 



(Mark one for each item) 

^ ;' w e '' d o / 

Science and mat hematics courses 'CDi® ®itp^'CD! 

Humanities courses i(Z)|CO.Cil''®.CD| 

Social science courses :®jCs^ 'rN)|®^CDi 

Courses in your major field |Cy)|(D.;H/;Ca).CZ/| 

General education requirements |C2)|CDiCNr« ®=<Z)I 

Relevance of coursework lo everyday life |C£)|®!CE'i®.CD! 

Overall quality of instruction |Cr,IX=':E'!CDl'CD| 

Laboratory facilities and equipment iCZ^'ICE?!®!®'© 

Library facilities iQ)|Csr;®ICI5'Q) 



Computer facilities jC?) 

Opportunities lo lake interdisciplinary courses 



i ! r 



Opporiunmes to discuss coursework and j 
assignments outside of class with professors jCZ)jCD;®!®ICD 



Opportunities lo participate in extracurricular 



! 



I 



n. 



activities ®|(D!CN)|<D>iCD 

Campus social life jCx) |CD|-!n^J|Cd! 

,1,1 

Regulations governing campus life ® j'X;'l5)l®!CD 

Tutorial help or other academic assistance '.^y^P^'lCD 

Academic advising 'ry)|C5}!®i(p;!CD! 

Career counseling and advising |Cy)jC£/.® 1(9?' CD' 

Personal counseling \(^\(s)\(U)'fJ^'-CD 

Student housing I® ivS1Cn/|Cd)!CD' 

Financial aid services !cy)!csr'=^.'®'CD 

Amount of contact with faculty and administrators. . . |\Y)jCs)'Cii>,®iCD 
Ovtrall relationships with faculty and administrators. j\5)!*X'CN)-®,0 
On-campus opportunities to attend films. 

concerts, etc !® jX/JiJlO^-'CD 

Job placement services for students '®ivl}i'^");C^' CD 

Campus health services }Cy>!.0O!;N),<D^|CD 

Overall college experience kx)iCl^ C.fj)'Cy?'.'2}| 

Compared with when you entered 
college as a freshman, how 
would you now describe your: 

(Mark one for each item) I y } S ' )^ • s ! ^ ' 

/ 5 / CO $ ^ i S i 

General knowledge ' ^Dj GT! -2)1 (X; CD} 

1 j I j 

Analytical and problem-solving skills iCO!<X CD,Q?.Q> 

Knowledge of a particular field or discipline ; '^I . <2)| G)l 

Ability to think critically |C?}|Cr.GDi'(I;!C^! 

Writing skills |v.£-:G:.a>!C€ CCj 

Foreign lonquage skills G!> (X.'CDi 

Job-related skills j^DjCX.CDICT.nD; 

Religious beliefs and convictions k^'ICE- GTlGTiGD' 

Interest in pursuing a graduate/professional degree. . CIJ^ 

Preparation for ijraduale or professional school ;(i)iGJiOjiCl^"CD; 

Leadership abilities jCDIG^ Q)'CL."CD! 

Ability to work independently I^'^- O'J-Qt CD- 

Interpersonal skills ',<^IC£. CD'CC (D^ 

Cultural awareness and appreciation ■'■ CS),C£',W 

Acceptance of persons from different races/cuf lures. G^GT •CD- 
Corripetilivoness CTvCS CD' 

Confidence in your academic abilities •'J);Cr CD C£ CD' 

Public speaking abifity 'J^/ CT Cli'CL'CD' 

Ability to work cooperatively 'G)'C£* CD;CZ CD' 




12. Indicate the importance to you 
personally of each of the 
following: 

i^'^^^^ one for each item) 



Becoming accomplished m one of the performing u? S to ^; 

arts {acting, dancing, etc ) X '2^'"'^ 'IDl 

Becoming an authority in my field 'l". '."v> (S} ®j 

Obtaining recognition from my colleagues lor ' < ' 

contfibulions lo my special field X:®i(l^ 

Influencing the political structure .XiXZ) CE^ C©] 

Influencing social values "^D Cv)iCD'(N) 

Raising a family ,'CD,C5)ICs);(N) 

Having administrative responsibility for the work of others . . :''^.CZ5'CD;C5!) 

Being very well off financially -i^ -iD.CDIC© 

Helping others who are in difficulty 'CL'-C^D'C^-'® 

Making a theoretical contribution to science .'X ^\(E^'QD 

Writing original works (poems, novels, short stories, etc ). .,^~-^'\(^'.(^ 

Creating artistic work (painting, sculpture, decorating, etc.). /X,C2> CDlCE) 

Being successful m a business of my own . . . . 

Becoming involved in programs to clean up * ' 
the environment '. '^JC '^'.\£f'.(B) 

Developing a meaningful philosophy of life Cv).'2y*® 

Participating in a community action program tOD'C?)lC^IC5) 

Helping to promote racial understanding jCE.'^/^j® 

Becoming an expert on finance and commerce Cy'-'^s) ® 



13. How many undergraduate courses 
have you taken that emphasized: 

(Mark one for esch item) 

Writing skills 

Malh/Understanding numerical data jOjCDjOiCjO 

Science/ Scientific Inquiry jOjCiOlOiO 

History/Historical Analysis |C3{0;0'0.0 

Foreign language skills 'ojoiQloiO 




14. Indicate how well each of the 
following describes the college 
you entered as a freshman. 



/■S: a ■ ii 

js. ' 
/ o ; s ■■ o ( 

• ti E: ~! 
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(Mark one for each item} 

It IS easy to see faculty outside of office hours -'H) 

There is a great deal of conformity among the students iCY^iCs^.v^ 

Most of the students are very bright 'X'lX Cn 

The administration is open about us policies 

There is keen competition among most ol the * ' I : 

students for high grades ..V)' 's (n) 

Course work is definitely more theoretical tlinn practical X W 

Faculty are rewarded for their advising skills '^^i^ "n} 

Students have little contact with eacli other outside of class. . .C^jCD vjD 

The faculty aic typically at odds wuh the campus 

administration -.l^} 

Intercolfegiaie sports are overemphas-zed CD -NDj 

The classes are usually informal 'iil v5D' 

Faculty here respect each olhcr [v; vCC^Dj 

Most students are treated hke numbers in a book" ^'.(E -^l 

Social acltviites are ovcremplinsi/fd t^) 'X ^1 

There is httle or no contact between btudenis and faculty 'I^ <X 'JD\ 

The student body is apathetic and has (ilile -school ipint . . . . CV^ (£ QD\ 
Students here do not usually socidli/e with one another (JD.Cf. 'yE>\ 



Faculty are rewarded for being good teachers 



15. Please indicate your agreement with 
each of the following statements. 



/»"?/«■ SI 

/i-'i/i;.!/ 



^ (Mark one for each item) 

The Federal government is not doing enough to promote disarmament 

The Federal government is not doing enough to control j 

environmental pollution !CD:Q)(T?!(T) 

The Federal government should raise taxes to help reduce the deficit .... CDICD!® *CD| 

The death penalty should be abolished G)'Q)jcD.CD| 

A nalional health care plan is needed to cover even/body's medical costs . Q),® CD 

Abortion should be legalized 

Grading in colleges has become too easy 

The activities of married women are besi confined to the home and family. '®;Qj 
Women should receive the same salary and opportunities for j ' 

advancement as men m comparable positions |G)'CD CDICD 

Wealthy people should pay a larger share of taxes than they do now i® 'CD CD!(D 

Maniuana should be legalized jClJiCDJCD'CD 

Busing is O.K. if it helps to achieve racial balance m the schools .... 
College officials have the r.ghi to regulate student behavior off campus 

College officials have the right to ban persons with extreme views 
from speaking on campus 



®;<dcd:cd 



Realistically, an individual person can do little to bring about 
changes in our society 



The chief benefit of a college education is that it mcreas 
one's earning power 



Racial discrimination is no longer a major problem in America 

Colleges should be actively involved in solving social problems 

The best way to control the spread of AIDS is through w-despread 
mandatory testing 



Just because a man feels a woman has "led him on" does not 
entitle him to have sex with her 



id);® 


CD .CD 
CDIO) 


1 

(DiCa) 

i 


i 

CD 'CD 

1 




ci);cD* 

1 


g:[<d 


CDjCD 

cd;cd 
cs!cD 

1 


CDiCD 
1 


cd;<Z) 


I 


1 




16. Below are some statements about the 
college you entered as a freshman. 
Indicate the extent to which you 
agree or disagree. 

(Mark one for each item) 

Faculty here are interested in students" personal problems 
Most faculty here arc sensitive to the issues of mmorities . 

The curriculum here has suffered from faculty over-specialization jCD!CD( 

Many students feel like they do not -fit in" on this campus |c?)!CD( 

Faculty ore committed to the welfare of this institution JCDIG) ( 

Many courses include minority group perspectives ICDlra;*!^ Q^. 

Administrators consider student concerns when making policy 'g? ''^\\?^XrJ' 

Faculty hero are strongly interested in the academic problems ! ' j ' I 

of undergraduaios '(^ CL'* T' I 

Tlioro IS a lot of campus racial conflict hero ■'^Vv, 'Tij 

Students here resent taking required courses outside their major jci'iv^iX/J:}! 

Sujdonts of dilferont racial/ ethnic origins cor municate well I ! I ^ ! 

With one anotlier C£> G?' 

Campus administrators care Utile about what happens to students [CD'f'^lc'D '.Di 

There IS hiHe trust helwoen minority student groups and campus ! ' ' j 

admmrstrntors jCH) •'^^,C?) CD 

Faculty here are positive about the general education program .'CD^DIcD CD-I 

Many courses include fernmist perspeclivcs CDCD'C^ CDj 

There are many opportunities for faculty and students to ! ' ! ' i 

socialize with one another k^Q}'(J; Q^l 

Administrators consider faculty concerns when makiny policy <'6}<'J)]'^ CD' 

Faculty feel that most students here are well prepared academ.cally <J>CI>,(J> CD! 



O.O 

oo 



17. During your last year in 
college, how much time 
did you spend during a 
typical week doing the 
following activities? 

(Mark one for each item) 

Classes, labs 

Studying/homework 

Socializing with friends 

Talking with faculty outside of class, 

Exercising/sports jQ 

Reading for pleasure * !0,0 

Using a personal computer 

Partying 

Working (for pay) 

Volunteer work 

Student clubs/groups 

' Watching TV 

Commuting to campus 

Religious services^ meetings 

Hobbies 




ooo.ojocooi 
o.op c o 
oioio.o.o.o 



.;o;o 
.ioo 
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CO 
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18. For the activities listed below, please 
indicate how often — Frequently, 
Occasionally, or Not at all — 
you engaged in each during 
the past year. 

(Mark one for each rlem) 
Worked on an independent research project ICD!C5)'<2D 

Discussed course content with students { 
outside of class 

Worked on group projects for a class jCD.'C?) C5) 

Been a guest m a professor "s home ICfD.'® ® 

Took a multiple-choice exam 'CD's5^ CD 

Tutored another student CD'CS) tN") 

Smoked cigarettes 'cI)'®*(n) 

Felt depressed 

Felt overwhelmed bv all I had to do IcDJco^'Cn) 

Stayed up all night ;CD,te' C5D 

Gave a presentation in class 'CD'c5) 'E) 

Parltcit>ated in intramural sports CD ® 

Discussed racial, ethnic issues \(Tj (0) ^ 

Attended a recital or concert 'cD ® <N) 

Missed classes because of illness CD,CO} QD 

Felt like leaving college \ ^ '1v) 

Failed to complete a homework assignment on time Jj.^ ^n) 

Drank beer <Z>'JD 

Drank wino or liquor 'kD'"^' Ti) 

Received career, vocational counseling Z)C5) (W) 

Received personal, psychological counseling D<o) (n) 

Participated in campus protests demonstrations < D 'Lli'. j ' 

Took an essay exam CK^> 

Received tutoring in courses ^>)<S (,N)- 

Read the student newsp.iper C^ " ■ O" C(i)| 

Socialized with someone of another racial. ethnic group. • . . IF^S C5)^ 

Discussed political, socijl issues Qj<<£, Tn)' 

Had a class paper critiqued by an instructor <10 CP" -^N) l 



uc 
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19. Please indicate (A) the highest 
degree you have earned as of 
June 1989 and (B) the highest 
degree you plan to complete. 



- {Mark one in each column) ' t ' i, 

Nof^e 

Vocattonal certificate <a)'CD 

Associate's degree (A A or equivalent) 1®,®' 

Bachelor s degree (B A . B S . etc ) (D CD' 

Masters degree (M.A , M S. etc) J® {I>" 

Pf^ D orEdO ,C^;cg> 

MO . D 0.. D D.S.. Of D.V M I®'® 

LL B.. or j.D. (Law) jCA) ®: 

B D or M DIV (Divinity) ^. I®.® 

0'^^^ • i®CI>' 

20. How would you characterize your political views? 
(Mark one ) 

Far left O 

Liberal O 

Middle-of-the-road , , .O 

Conservative O 

Far right O 



21 . Rate yourself on each of the following 
traits as compared with the average 
person your age. We want the 
most accurate estimate of 
how you see yourself. 



25. Please mark your 
probable career/ 
occupation below: 
(Mark one ) 

Accountant or actuary O 

Actor or enieriainer O 

Architect or urban planner ,0 

Artist O 

Business (clertcal) O 

Business executive 
(management, 
administrator) O 

Business owner or 
proprietor 



26. How Important are each 
of the following reasons 
for your career choice 
or career preference? 

(Mark one for each item) 

Job opporiunities are 
generally available 




.!cd:gd(d.® 



I en/oy working with the kind 
of people involved in this field. 
The work would be interesting 
This IS a well-paying career , , , 



Business salesperson 
or buyer O 

Clergy (minister, priest) ,..0 

Clergy (other religious) . , , ,0 

Clinical psychologisi O 

College teacher O 

o 



This choice salisfies my 
parents" hopes 

The work would be challenging 

I feel this enables me to make 
a contribution to society 



f 

■ / i i 



£i ^1 ai ^ 



(Mark one for each item) 

Academic ability 

Artistic ability 

Drive to achieve 

Emotional health lo'oOOO* 

Leadership ability 'O'O'O'OO' 

Mathematical ability lO O'Olo O' 

Physical health lo'oO'OO' 



/I, 

.[o;o.o;oo( 
..;o,'o:oo.o; 



Computer programmer 
or analyst 

Conservationist or forester. O 

,...o 



There are opportunities fc 
rapid career aUvancomeni . 

There are opportunities 



cd;cd|<d.® 

CD.QD<D.(5D 



CD ® iCD ® 

Ml" 

i i ' 

jCD.<S><D<S> 



I 



I 



for freedom of action ■ ■ ■ jCD <D '© .<SD 



Dentist (including 
orthodontist) , , , 



Dietitian or home 
economist 



Engineer O 

Farmer or rancher 



Foreign service worker 

(including diplomat) O 

Homemaker (full-time) . . . , O 

Interior decorator 
(including designer) O 

Interpreter (translator) . . , .O 

Lab technician or hygtemsl.O 

La/v enforcement officer ..O 

Lawyer (enorneyl or judge , .O 



27. Indicate how important 
you believe each priority 
listed below is at the 
college or university you 
entered as a freshman. 

(Mark one for each item) 

To promote the intellectual development 
of students 

To help students examine and understand 
their personal values 



Populai !iy 

Self-confidence (mtelleciual) 

Self-confidence (social) 

Writing ability 

Listening ability 



•{o|0'o'oo; 
.;o;co;oo' 
Jo'c O^OQ 
.jopo'oo 
•|Q!oo'oq 



To increase the representation of minorities 
in the faculty and admimsiration 

To develop a sense of community among 
Students and faculty 




Military service (career) . . .O To develop leadership ability among students, j® C2)'(D (D: 



22, Your current religious preference: (Mark one) 



Baptist ... 




Methodist . . , 


.o 


BuOOhisi ., 




Presbyterian 


..o 


Conproy.jtionat (UCC). . 


. o 




o 


Eastern Orthodox 


o 


Roman Catholic . . 


..o 


Episcopal .... 
Islamic 




Seventh Day 
Advenitsi 


o 


Jcwtsti 




Other Protestant . . 


o 


Loiter Day Samis (Mormon). . 


. o 


Other Reltyior 


o 


Lutheran .... 






,, o 



Musician (performer, 
composer) 

Nurse 

Optometrist 

Pharmacist 

physician 

School counselor .... 



23. Are you a born-again Christian? O Yes O No 

24. Arc you: (Mark one) 

Not presently maincd O 

Married, living witf^ spouse O 

^ Married, noi living w»th spouse , O 

f o 
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School principal or 
supcnnicndont . . . . 
Scientific researcher . 

Sucial. welfare or 
recreatioii worker . . 
Statistician 



.o 
.o 
.o 

• O 
■O 

• O 

• O 



To conduct basic and applied research 

To raise money for the institution 

To develop leadership ability among facully 

To increase the representation of women 
in the laculty and administration 

To facilitate student involvement m 
community service activities 



CD CDiCD © 
CD .'CD; CD CD; 
G)Ci>.(D©. 

Mil 

cd.<d:cdcd 



cdcdIcd'cd, 



..o 

-O 



Therapist (physical, 
occupational, speech) , . . , O 

Teachi'r or administrator 
(elenjemary) Q 



Tcaciter or administrator 
(secondary) 

Veterinarian 

Writer or journalist 

Skilled trades 

Other 

Unoecided 



.o 
.o 
.o 
.o 

-O 
-O 



To help students learn how to bring about 
change in American society j® GDj® (x), 

To help solve ma)or social and I ' ! ' 

environmental problems !Q) CD CD CD 

To maintain a campus climate whore \ ^ ' I 

differences of opinion can bo airod openly. . , ,!(3D CD'cD CDi 
To increase or maintain institutional prestige. . (T) Q)'(T) (T)' 

To develop among students and faculty an ' I •' I 

appreciation for a multi cultural socioly iCD CD CD QD 

To hire faculiy stars- '(^ QD,(D (D 

To economise and cut costs -(^ Q2)'C^ CD* 

To recruit more minoriiy students CD! CD CD, 

To enhance the institution s national image. . CD CD CD CDI 
To create a positive undergraduate experience . (D CD CD CD' 

To create a diverse multt cultural j ! ' I 

environment on campus (T) CD (D CD 
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t 

fc 

i 

i 

i 
i 

i 

i 
i 

i 
f 
i 



28. Below Is a list of different major fields, 
(Mark only one m each column) 

^ <5) Undergraduate major (final or mosl receni) 

<S) Graduate ma/or (omi! if you do not plan to go to graduate school) 



29. If you have attended more than one u ndergraduate college, please 
write in the name and location of the current (or most recent) 
college attended. (Please print) 



ARTS AND HUMANITIES PHVSICAL SCIENCE 
An. fine and applied ©(o) Astronomy 



Insiitutron 



btate 



30. If you have been admitted :o a graduate or professional school, please 
wrtte in the name of the institution and its location. (Please print) 



Egglish (language and 
literature) (SIXK) 



Atmospheric Science 

(inci Meteorology) Cfi) j 

*^'SlOfV QD (5) Chemistry GD © 

Journalism ® © Earth Science GD (S) | 

Language and Literature Marine Science (mcl 

(uxcepi English) (D Co) Oceanography) OD CS) I 

'^"^'^ QD (S) Mathematics GD (S) 



Institution 



State 



31 . Please provide the following information about your scores on the 
tests listed below: 



GRE: Verbal 
LSAT 



GRE: Quantitative 
MCAT I j I 



^® "'^^"^ GD© 32. Would you like to receive a copy of the results of this survey? 

SP<^<^c^ GD (S) Statistics GZ) (S) I O Yes 



Theater or Drama GD (fi) other Physical Science GD Cfi) | 

Theology or Religion OD Co) PROFESSIONAL 

Other Arts and " Architecture cr Urban Planning. GD CS) I 

"""'^"'^'^ ®© Home Economics !gDC§)| 

BIOLOGICAL SCIENCE ... r . . 

Healih Technology (medi- , 
Biology (general) GD © cal. dental. laboratory) GD © | 

Biochemistry or Law (S) 

® © Library/Archival Science ® © 

GD© Nursing GD (5) 

Marine (Ltle) Science ® © Pharmacy GD © 

Microbiology or .-redenl^^l. Premed.cine. 
Bacler.ology ® Preveiennary ® © 

Zoology GD (fi) ^ 

Therapy (occupational 

Other Biological physical, speech) QD © 

GD © Othor Professional GD © 

BUSINESS SOCIAL SCIENCE 

® ® Anthropology GD(a)|36. <a)(D©C£KD 

Business Administration Economics ® (g) 37. Ci) CD CS) Cc) (D 

GD © Ethnic Studies QD (SD 38. ® CD CD ® CD 

'^'"'""^ ®® Geography ©© 39. ©©©©© 

""'^'"'"^ ® ® f oliticnl Scier.ce (gov t 40. CD © © © © 

Management © © international relations") ©©41. ©©©©.© 



33. The Higher Education 

Research Institute at UCLA 
actively encourages the • 
colleges that participate in 
this survey to conduct local 
studies of their students. If 
your college asks for a tape 
cop'. of the data and signs 
an agreement to use it only 
for research purposes, do 
we have your pernnission 
to include your ID number 
in such a tape? 

O Yes O No 



O No 

34. Please provide your Social 
Security Number: 



©cDco) 


©© 


Co)©©© 


CD CD CD 


©© 




©© © 


©© 


©©©© 


©©© 


©© 


©©©© 


®Ci)® 


®® 


©©©© 


©® © 


©© 


© ©® © 


©® © 


©© 


©® ®© 


(DdXD 


©© 


©©©© 


©® © 


©© 


©©©© 


CO Ca) © 


©© 


©©©© 



ADDITIONAL QUESTIONS: If you received an additional page of 
questions, please mark your answers below: 
35. ©©©©© 42. ©©©©© 

43. ©©©©© 

44. ©©©©© 

45. ©©©©© 

46. ©©©©© 

47. ©©©©© 

48. ©©©©© 



49. ©©©©© 

50. ©©©©© 

51. ©©©©© 

52. ©©©©© 

53. ©©©©© 

54. ®®©®© 



Secroiarial Stud.es © © Psychology - 

Other Busmess ® © Social Work fr^ update the name and address information printed on the front 

worK page of this questionnaire: 



EDUCATION Sociology ® © I 

Business Education © © Women s Studies ® © 

Elementary Education © © other Social Science ® C© | 

Music or Art Education © © TECHNICAL 

Physical Education or BuihJing Trades ® © | 

Recreaiion ®© 

Data Procossin»j or 

Secorulary Educnhon © © Computur Pfoyrammmg © © I 

Sorcnl Educdtion ® © Dialling or Design © 

Othfr E<kiaiUon ©© ElL'clfonics ©© 

ENGINEERING Mechanics 

Ollu-r Technical © ©| 

OTHER FIELDS 

©©I 



First Name: 
Last Name: 





























MI: 






























1 



Street Address: 







! 






1 














1 ■ 

1 








City: 
State: 


1 
























1 








ZIP Code: 
















Area Code: 




1 


Phone: 






















Birihdate: 


Month: | 


1 


1 




Day: 






Year: [ 







Aeron.'luticnl or 
AbUonnuticil 

EngtfUHTing © Co) Agriculture 

Civil Enninoerinq ©© ^ 

Communications 

Cticmical Enymeering © © (radio, TV. etc ) © © 

Elt'Ctrical or Elcctronic Computer Science ©© 

Engincprmij ©© Foresiry ® © 

Inc/ustrial Enymeermtj © © Law Ei»fofcen»»;ni © © 

Mfchanical Engineering . .. ©© Mihinry Science ® CoD Research Institute 

Other Engineering ©© OihCf Field ©© 

Undecided © © I 



THANK YOU! 

Please return 
your completed 
questionnaire in 
the postaqe-paid 
envelope to: 



Higher Education 
Research Institute 
>905 W. Service Rd 
Eagan. MN 55121 
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© 


® 


© - 


© 


CO 


© 
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© 


© 


© 


© 


© 


© 


© 




© 


© 


© 


© 




© 


© 


© 


© 


© 


© 


© 


© 


© 


© 


© 


V© 


© 


© 


© 


© 


© 


© 


© 


© 


© 


© 


© 


© 


© 


© 


© 


© 


© 




© 


© ■ 


i© 


© 


© 


© 


© 


© 
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1989 Faculty Survey 

Higher Education Research Institute. UCLA 



DIRECTIONS 
Your responses will be read by an optical mark 
reader. Your observance of these few direc- 
tions will be most appreciated. 

• ^se onl)^a black lead pencil (No. 2 is ideal) 

• Make heavy black mdrks ihat fill the oval. 

• Erase cleanly anv answer you wish to change 

• Make no stray markings of any kind. 
' EXAMPLE; Will marks made with a ball-point 

or felt-tip pen be properly read? 
O Yes m No 



I 

I 
I 
I 
I 



• W^^^ your prmcipaj^nctiyity in your current 
position at this institution? (Mark one) 
O Adminisiraiion 
O Teaching 
O Research 

O Services to clients and patients 
O Other 

. Are you considered a full-time employee of 
your institution for at least nine months of 
the current academic year? (Mark one) 
O Yes O No 

. What is your present academic rank? 
O Professor 
OAssociaie Professor 
O Assistant Prolessoi 
O Lecturer 
O Instructor 
O Other 



^. What is your administrative title? 
ONot applicable 

O Director, coordinnior. or administrator ol 
an mstituti*. center, lab. or specially- 
funded proqram 

O Department Chair 

ODean 

O Associate or Assistant Dean 
OVice.presideni. Provost, Vice-Chancellor 
O President. Chancellor 
OOiher 



I 
I 

I 

s 

I 



Your sex; 
OMale 



Female 



I 



Your maritnl status. 
O Mjrried (currenily) 
O Supordted 
O Single (never inorried) 
O Single (with pariner) 
Q Single (divorced) 
O Single (widowed) 

If you were to begin your career again, would 
you still want to be a college professor? 
CT" Oehnitelv yes 
C Probal)iv yes 

Not Sure 
CJ.' Probably no 
O Definiit»l\ no 



8. Racial/Ethnic group: (Mark all that apply) 
OWhiu? Caucabian 

O Black- Negro Alro-American 
C' American Indian 
'nn-American 
OMi . ican-American Chicano 
C? Puerto Ricnn'American 
Z'Otf 

9. Do your interests lie primarily in teaching 
or research' 

OVery heavily in research 
r..: in both, but loaning toward research 
Oin both, bul leaning toward teaching 
OVery heavily in teaching 

10. Which of these statements applies to your 
current research or scholarly endeavors? 
(Mark one) 

O 1 am essentially working alone 

O ' am working with one or two colleagues 

O ' am a member of a larger group 

11. On the following list, ^^^o*^ 
please mark; (Mark 
one in each column) 

Bachelor s (B A . B S.. etc 

Master G 'M A.MS., etc.) O . . . C 

LL.B. J.D O...C 

M D . D D S . (or equivalent) .... O ... C 
Otht'r firs! professional degree 
beyond BA (ey.DD.DVM)..O...C 
EdD C...C 

PhD ''.'.a''.c. 

Other degree O . . . C 

None Q ^• 



12. During the past two years, have 
engaqnd in any of the following 
aciiviiies? (Mark one for each ite 

Taught an honors course 

Taught an interdisciplinary course . 
Taught a general education course 

Taught a developmental/remedial 
course 

Taugni an ethnic studies course 

Taught a women s studies course . 

Team-taught a course 

Worked with students on a 
research project 

Attended a racial, cultural 
awareness wo.kshop 



you 

tn) 

Yes 
. O. 



No 



o. 
o. 



o. 
o. 



.o 

, c 



PariicipaitHl in a foculiy seminar to 
iniecif,'i(i« women s anil finnoniies 
perspectives in roguhir courses 

Held a faculty senate or 
council oflice 

Used intri^. or exiramuml 

funds (or researcli 

Served as a paid consultant 



O...C 



c 
o 



1 3. In the tv^o sets of ovals shown below, please 
mark the most appropriate code from the 
fields listed on the fjack of the accompanying 
letter. /Please frc example on back of 
accornpjnymg lotier) 



Major of 
huihcrt 
d(>nr<M» held 
1 



0 0 

\. ■} 

2 •'? 
,3, .3 
.4. .4 

G. :ii 



Departmoni of 
current faculty 
apporntmont 

P. S 

■-6 

'X o. 

9. »l8 

9" "9 



14. In the set of ovals to 
the right, pieasc mark 
the dollar vaiue of 
your base institutional 
salary, rounded to 
the nearest $1 ,000 
(Note: Amounts above 
$99,000 should be 
marked "99"). 



"4 ■ M 
5" ,5 



9 ■ ''9 



The ntjovt- sainr\ is based Of^ 
C 9 U) n^onths 11 ,2 months 

15. In tho four seis of circles below, please 
mark the last two digits of the year of 
each of the following: 



Vcnr of hirth 



..0, .0 

■ji i 
.V: v'9 I 



year of 
appointmont at 
present m;;titution 



Year of highest 
d«gree now held 



;q; Co 




vT'd 












C4 ' 




hs; -.a 




>6 ■ vie 




s7. :? 








3'^ 





If tenured. yc«ir 
tenure awarded at 
curriMU institution 



vO . '.0. 




0 - o 




X- v1 


Not 








Tenured 


2 \Z 




^ C3 




v3 ,3 




.V \^ 








:s)> 
















X J 

.8. 




>. .'7 

J -.jg 




»9 , q . 




9 :9 
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NOTE; if you are now between terms (quarters, semesters, tri- 
mesters), on leave, or in an interim term, please answer 
questions 16 and 17 as they apply to the full term most 
recently completed at this institution. 



16. During the present term, how many hours per week on the 
average do you actually spend in connection with your 
present position on each of the following activities? 



(Mark one for each aciivjiv) 



Scheduled teaching (give riciual. not 
credit. Iiours) 



Hours Per Week 



<v <n 



Preparing for teaching (including reading 

siudent papers and grading) 

Advising and counseling of students 

Committee work and meetings 

Oiher administraiion 

Research and scholarly wrmng 

Consultation with clients patients 



17. How many of the followinq courses are you teaching this term? 
(Mark one for each item) 

Gei.eral education courses .<£-.£■ ■■.3 * -A 5" 

Other BA or BS undergraduate credit courses 'J) 'X 5j 

Won BA credit courses (developmental 

and or remedial) o' . f .'3*' .T si 

Gradudie courses 9!' .1 X' '.3* .4~ 5_* 



18. How would you characterize your political views? 
1: Far Left 

J Liberal 
, Moderate 

Conservdiive 

Far Right 

19. Indicate the importance to you 
ol each of the following: 

(Mark one for each item) 

Education Goofs for Undergraduate Students: , 



Incrcoi^e uosiri> and .ihihtv to cir.nert.ike sell- 
dirt'(:itHl h!.iinjn(j 

Pfcp.iri! stu<lfnis lof i.M7i{>luvnH?ni afier c(>lU;c|c 

Pr«';).iro Mu(l(jnth U'f (imdiMtc (jf iulv.nM ud cducihun . . 

Drvol<»|i nioi .ll rh.if .i( K'l E.^ .V. 

Provui'* lor •.iud« nts ■'inntK n-ii (!« vrln|;nh iii 

Pf'.tMfo stiul«-t<|s fur friin u 'i^mii 

Tt'-ic't bluUi-nl'. ih<» Ll.p.src \.V(iiks i;t W.'biern i:ivili/.iiir»n 

H-lp sjiKJcnt*. iJi'\.rlup pi'ison.il ^..itlii■b 

Enh,jni <« ihe ^,^t\ (.i ^.l.iss i'»|M'iti m-A- ol sivuknt'- .... 

Enhiiiicc :.lu«J«*iHs svW uniS'isi.indinq 

Personal/ Pfofvsmofutl Goals: 



.e2 




iC 




E 




s.' 




t. 


■ V,. 


s. 


N . 


E. 




s 


N.* 




.V. 


s'. 


Ki". 


C 


V 


*s 




e: 


vl- 




N. 


fc. 


V/ 


s 




c. 


v.. . 


s 


^' 


I 


V ' 


s" 






-\0 


&y 





Enij.Kif in ii'si.-.iti.'. .... 


L*. 


v.* 


'5- 


K , 


Dunng the Lttst Two Years, Have You: 






Cn«i-r(|i- m «>iitbuk» .ictivm.-. 


t 


V 


"s 


ti. • 


Ri'ccMVi'd .It [.'.jsi umi' liMJi ic'l) ulii'i^ 


• ■ — * . 


.o 


PfiivKlo i.-fVM i-s i«i in,. t;iininuini;v .... 


C 


V. 


s 


N- 


P.iii«riti.ihf(l M .1 LiruMv d<'V« io;iini'nt i)ro(Knni> . . 






PiiftiCH^.ih? in ronini.tH;ij ur ui'««'r .iisininisir.iiive wmk 


L 


v". 


s 


N 






o 


Be .1 <iO(i»l culU'«iiiut» .... 




y; 






Ci-.rsKlrnrd onrly fi.liirn\i'nl^ 






fie a yuuu icjri.ei 


L 








Cunb»ut.'r.'d li-.ivinq .i iadenie toi another \oU> 




..o 



For questions 20-24, please mark only one response 
for each question. 



20. How many articles have you 
published tn academic or 
professional journals? 0!0 0|0 O'O Of 



21. How many chapters have you 
published in edited volumes? . 



22. How many books, manuals, or j 
monographs have you written or • 
edited, alone or in collaboration? OI^ 



;o:c:;o; 



23. How many of your professional ' 
writings have been published or 
accepted for publication in the 
last two years? O OOiO O.O 0| 



24. About how many days during the 
• past (1988-89) academic year 
were you away from campus for 
professional activities (e.g., 
professional meetings, speeches, 
consulting)? 



;000: 



■ / 

i/ 

I 



25. What is the highest level of education reached 

by your spouse/ partner and your parents? J 

(Mark one m each column) <o 

8th grade or less '^s) CD ®| 

Some high school .D.tl} ■PE>1 

Completed high school Csj 

Some college X) ®. 

Graduated Irom college -ID CC 

Attended graduate or professional school ".S) CD CM)i 

Attained advanced degree ^ 

Does not apply iNo spouse or partneri 



26. For each of the following items, please mark either Yes or No. 



Have you ever held an academic administrative post? CD 

Have you ever received an award for outstanding teaching? ..O 

Is your spouse or hve-in partner an academic' O 

Do vou comnuiie a long dist<ince to work' O 

Has any ol vour rosearch or vwniing focused 
on woitien or Cjcndcr' w 



.O 

. o 
.o 
.o 



H.ib ilily of your rfse.irch or writing focused 

on r.iCiiil or fthnic minorities' 

Du vou h.ive di'pefUU'nt children' 

Aff; you a U S cHi^en' 



H.iv vou c-vi'r inii'riupu'tl vour [jrolPSSion.Tl career lof 
r»nr«- {h,in one yiMr lur hc.ilth cr family u-nson-i' 



H.ivc you ever riHVjideted .i Ciireer m academic 
tUJinirubtriinon' 



Du \uu pKin III) wotkiiuj Ijunuou .uic 70* 



ERIC 



27. Indicnte how important you believe 
each prrority listed befow is 
at your college or university. 

(Mark one for each item) 



Tc promou- the intellectual dt'vulopmeni 
of studeins "3. .2,^ 01" 

To help students ffx.nnme and understand 
their personal valucj, '.X- 



To increase the represuniaiion of mmoniies 
in the liicuHv «ind ndnnnisiraiion 



To develop a sense of communuy among 

students and faculty JJ.' X .j,. 

To develop leadership ability among siudunis .^1- '? Ts'^ rV 

To conduct basic and applied robuarch 

To raise money for tho institution :<fO (3" TO 0." 

To develop leadership .ilnhiy among facully X 

To increase the repu-bc-nionon of women in ' 
the faculty and titlfnnuslraiion 



CD -X- 



To facilitate student mvolvemoni 'n conimuniiy 
service aciivmes 



iGj.X* ^.U. 

To help students learn how lo bring about 

change in American bociely CD vX- ^2 Q~. 

To help solve majot social and environmental problems . . . (D ll^.CD.X 

To matniain a camiui*. chmate where differences ' • • i ' 

of opinion can be /mcd openly '<CiyilK.^ Qli 

To increase or maintain institutional prestige (J) ^.Gj,\Jj. 

To develop among siiujunis -inn faculty an 

appreciation for .i nuiiti cultural society Gl- >% -X-.Ti 

To hire faculty 'st,!!*. (V" ^ij iji ! 

To economize ana t c(>s;s CO U- 

To recruit more miih.ni\ stiurt-nts C*.' C3 " X' 0. 

To enhance the inshttMirjn s M.monal image C^. C^' X- J. 

To create o positive utultfrQr.iduate experience Gl^ X CT. 

To creatf a tflvel^^• im.ti* i.iiitur.w euvuonment 

on can>ptib CJ) C? . X 0 ■ 

To enhance- the utn . t i iciss t.-xponence of students C*^- Ca!" 'X 



28. Please indicate the extent to which 
each of the foliowmti has been 
a source of stress tor you 
during the last iwo years. 



(Mark one for eacit \\r.fr\) 

Managinti housrho.J i-'SMuuMhiliuus, . . 

Child ca'c 

Core o! elaerly p.ti 

My phvMCill lu-.iMt 

Review piomotii>n t»ri« 

SubUO disi'i iinina: ii>t. iiii ininnu 

prejuuic*- racism : i visti- 

Loni! uibt<i)U I I {•inn. mil III ... 
Comttntiee work . . . . 

Facullv nu i'iiiuj; 

ColleiiyufL 

Students 

Resenich 01 puliK^himi u«'n«.uuj,. 

Fiintf rjnstnu c-xh-m ;.it'»'i- ■ 

TeacMiiui ti..„i . 

Childri'h s 111 iitii' n-v 

Mdittal 11 .» ! ("I 

Tune jui-vsiii,' 

Lack 01 pfiMif.jl i.'iM 



f ? 



X -Is; i N". 

■ CD Cn' 
Ci- Cs: In 

■Ce" C*^.' 
XT- (J: Cnj 
Ct ; ^ 
Cjl Ji; (li 
CT; (s; .^N . 
■X X ii. 
CJ: ''n* 

Cs) CN 

. .Sj iN 



29. How satisfied are you with the " ? " 
following aspects of your job? ^ 

~ ^ ' 5 - 

(Mark one for each Jtem) ^ c ^ ? 5 

~ ^ i? 5' i i 

Salary ann fringe bt*nefils (y - X "w 7f " O 

Opportunity for schoUirly pursues (V";- 'f\ :m; ^ 

Teiichmg load fy V ;n 

Quality of students ^; sj ^n: CI- 

Working conditions (hours, localionj Cv. 'V W ^N. C/ 

Autonomy nnd independence f^y) ]s . -.W .Kj* -IT 

Relationships with other fauuliy C^.^ '.4- ^.m. n 

Competency ol colleagues .'Jy.'. X- gvi n 3 

Visibility for |Obs at other institutions organuations -Jj X' (&."• n" iCj. 

Job sc c u r 1 1 y ■ Vi . M •jji; O 

Undergraduate course assignments OT-- -.M' ^n. O 

Graduate course assignments ^5- jCv 

Relationships with administration ^s/ 'j^; ^(s^"^. 

Oveiall job sans fuci ion {[y) ^ivi^ fv'' 

30. Below are some statements about your — } = 

current college. Indicate the extent / ^ f ' B 

to which you agree or disagree . s f .. § ' § 

with each of the following: § F ■ <o / • 

(Mark one for each Jtem) |/ |' 

Faculty here are interested m students' ' ' ^' ■ o • d 

personal problems iX; .^D.Gj' 

Most facully here are sensitive to ; 
the issues o( minori:ies jT, (j '-.' 

The Curriculum nere has suflered from 
faculty overspeciauzation .jT^ C^VX/ "iV 

Many sluaents feel ;ike they ao not 

" fit in on this canipus C4^.(^) 'X) (X* 

Faculty are committed to the welfare ■ • 

of this institution .V, Qy^^ 

Many courses include minority group perspect-ves .ISD X' .^i^- Ci"". 

Administrators consider student ' 
concerns when mjKmq polic\ CX'-vC" C* 

Faculty here are strongly interested in the 

academic problems ol unnergraouates .(T^ 2^ fi"* 

There is a lot of camous raciat conlhci here .5!) (?.• v? .'• ^i"^- 

Students here rt sent takmo courses 
outside their niajor CX- v3 * 2" 

Students oi diilerent roci.'il ethnic origins 
contmun.catt' s.\i'ii with one another vV,' 3" '2*. »l* 

Campus Jdnnn-sjratofs care htlle about what 
happens to studeiMs iV) CT.- 'X- '.^ 

There is httle trust between minority student 
groups and cjmpus aoiTnnistrators -j*.- X* 'i, 

FacuUv here are positive cibout the general 

education pregrani 5^ X" 

Many courses include fenjimci perspectives A'^ 

There are many oppoiiumties toi lacuity and 
s t oa en ts to soctnh/e wiih one a not hoi /G '3^ 

AdniinisiiatufS consider faculty conct^ns 

whefi making nohcy .4*^ ,3 • '2 'f 

Facul:y leel that most stud<mis aie well 
P'cparea acauiMmcativ .'2' *i ■ 

Student Alums stjtf h.ive Ihe Support 

and respt-Lt u: l,n,ully X 2 ' "1 

Institiiiional uenunds for doing research 

mterlere with n\\ t»Hectivi'nnss as a tcarhiM 4. 3 . 2 ' 7\ 
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31. Indicate how well each of the 
following describes your 
college or university. 

(Mark one for each item) 



£1. O ^' 



5 o 

li IS easy lor students lo see facudy ouiside >/</>. ^ 

of regular olfice hours \fL 

There is a greal deal of conformity among ihe students <1D v>? 

Most of the students ore very bright OD'CD ® 

The administration is open about its policies 

There is keen compeirtion among most of the ' 

students for high grades .^v)'® 

Course work is definitely more theoretical than practical <D (U) 

Faculty are rewarded for their advising skills ^ (D CE>'' 

Students have Imle contact with each other outside of class . . ^v) ® (n): 

The faculty are typicully at odds with the campus ' ' 

administfaiion -5) ® (Kf 

Intercollegiate sports ore overemphasized Cv) CD 

The classes are usually informal dj 

Faculty here respect each other CE^ ® ! 

fWost students are treated like 'numbers in a book" ©CD C\)' 

Socio! octiviiies are overemphasized ® CD C^)' 

There is luile or no contact between students and faculty ® 'X 

The student body is apathetic and has hiile " school spirit " nV),(s) (w). 

Students here do not usually socialize with one another CD (n". 

Faculty are mwdfiled for being good teachers "X •'^'i 

Student services are well supported on ihis campus 'Jj &\ 



32. In how many of the undergraduate courses that you teach, 
do you require each of the following? 



*^ < (/i S I 



(Mark one for each item) 
Evaluation Methods: 

Multiple-choice mid term and or fmal exams "K- ^^f^'H ^ 

Essoy mid term and or Imol exitms 2D C^j) CD 

Short nnswtir imn term and or final exams v^i? CD (JD 

Multiplf choice qdizzes /T' ■:piT) (^ 

Short ,-inswer quizzes CD CE) 

Weekly essay ossKinments «'25'.CD 'J^'- 

Student presentoiions (Kj j^VCD ©' 

Term/research pjpers (M) CD 

Student evaluations of each others" work CD 'jy).CD On) 

Gradinq on o curve C© CD \R'*. 

ComijiMeticv tMi>i.'(l yr.iomti ^ (m> ^ (J^, 

Student fvolu.Hions uf teiichintj fw) CD CfV' 

Instructionnl Techniques/ Methods: 

ClOSS l!lS( liSSlf;MS 'J.'i 

Cumpuirf iji ni.ii:iifji'; ;iiih'(i inbtnichuii .'T^- <.mL"' * • N^) 

Cf«Mii'r,uiv»i Iciifninij (r.m.iti ijioupsj 'il Jm- ^s]]^ (V. 

fc'x;n'f ifiih.il hMfnmq Field sitidM.'S .M; CD CV' 

Gc.jtiu.iic lis-ichinij .ibsist.iuis 'AJ' CD J') 

UiuJi*rar:i(luoii- /tMClnnn .isstsinms i^" 'M^' CD CN- 

Gfunp ijfoiects -AV CD Cn!" 

Infl» ||i.tuh;ni iKoji't is . . . C^C CD '5) 

Extensive IrMinimi \^ ',\\) <^ 



MultifjIr (if.ths 01 wttiu n work 

Re.iduuf; on f.icioi ,uul ftimu; lasuei.. 



, . ca: "i:!: g: :n)' 

'K \f:V CD (R) 

R«'.uJini:s <in wfinu'ii ,ind amnvi issui;b £ '.!lO CD CN> 

■X -.m) CC 
. "^ CD" Cn!) 



StiKji-nt auv» iiijii'il .HMivihr'S t.issrgnrnonis ex.irus eit » 
Student selected topics for i.uurse Luntt-ni 



33. Please indicate your agreement with 
each of the following statements. 

(f^ark one for each item) 



f |; s s 



1 



to CO ; 4, t , 

ft a/ i? , 
^ «r / o Q / 

The death penalty should be abolished CD Ci) CD'CDj 

. I 

A notional health core plan is needed to cover I 

everybody's medical costs CD CIj'CD CDI 

Abortion should be legalized (D Q}'CD CDj 

Grading in colleges has become loo easy (D CDiCD CD 

Wealthy people should pay a larger share of taxes 
than I hey do now ^ ClDiCD (D 

College officials have the nght to ban persons with ' ! ' 

extreme views from speaking on campus (D CDlCD:CD 

The chief benefit of a college education is that it ! i 

increases one s earning powe'- ,CD CD.CD CD 

Racial discriminaiion is no longer a problem in America ., S) CD'CD'CD 

Colleges should be actively involved m solving social 
problems 



CDCD;CD.(D 

Faculty unionization has enhanced the teaching/ | | ! 

learning process 3D CD CD CD, 

Tenure is an outmoded concept CD CD-CD ® 



34. Indicate the importance to you 

personally of each of the following: 

(Mark one for each item) 



Becoming an authority m my field CD ® ®l 

Influencing the political structure .CD (SD-Ci) 

Influencing social values (T^ ;V) (s) ®| 

Raising a family (j;^ ®"CD/vN)| 

Having administrative responsibility for ill 

the work of others rV) (s) 

Beinci very well-off fmanciallv CD (Z) (D ® } 

Helping others who are m difficulty CD ® CD ® I 

Becoming involved m programs lo clean up ; | ' 

Ihe environment CDCD'©(S)| 

Devefoping a meaningful philosophy of life (T) (V) (£) ® | 

Helping to pron^oie racial understanding (J) (DjCD ® j 

Obioininq recognmon from my colleaques for ' i ; [ 

contributions to my special field (v) (^] 

ADDITIONAL QUESTIONS: if you received additional questions, niaik aiiswiirs below: 

35. C4)CDCD^a;CD 39. .D CD CD CP) CO 42. CD CD CD Co) CD 

36. ^D CD CD® CD AO.'DQD(^(^<J) 43. -D CD CD Co: CD' 

37. Ci) CD CD CD CD 41 . --D CD CD C?) CO 44. .a!) (0: CD C© CD 

38. 'EyrQ:>':^(£ cd 



Pitiasc ruttifii your completed quostionnnire 
in the postcKje paid onvolopc to; 
Hicjhur Education Research inotitiitc 
2905 West Service Road, Eatjan, MINJ 55121 



THANK 
YOU! 
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Definition of Major & 
Field Groupings 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



Pure categories 

Biological sciences 

Biology (general) 
Biochemistry or Biophysics 
Botany 

Marine (life) science 
Microbiology or bacteriology 
Zoology 

Other biological science 

Prcmed, predcnt., prevet. 

Pharmacy 

Agriculture 

Forcitry 

Engineering 

Acro/astronautical engineering 
Civil engineering 
Chemical engineering 
Electrical engineering 
Industrial engineering 
Mechanical engineering 
Other engineering 



Definition of m^or field groupings 



Physical fcien^^s 



Astronomy 

Atmospheric science (including meteorology) 
Chemistry 
Computer science 
Earth science 

Marine science (including oceanography) 

Mathematics 

Physics 

Statistics 

Other physical science 



Olher social sciences 

Anthropology 

Economics 

Geography 

Political science (inc. gov't, int'l relations) 
Sociology 

Other social science 



Psychology 



Combined categories 

Natural science (Biological plus Phys ical sd^^rp} 

Biology (general) 
Biochemistry or Biophysics 
Botany 

Marine (life) science 
Microbiology or bacteriology 
Zoology 

Other biological science 
Prcmed > predent., prevet . 
Pharmacy 
Agriculture 
Forestry 

Science and entrincerinp I (Natuiml ^^ ience plu, F ^ p^neerinfr) 



Astronomy 

Atmospheric science (including meteorology) 
Chemistry 
Computer science 
Earth science 

Marine science (including oceanography) 
Mathematics 

Physics 
Sutistics 

Other physical science 



Biology (general) 
Biochemistry or Biophysics 
Botany 

Marine (life) science 
Microbiology or bacteriology 
Zoology 

Other biological science 

Prcmed, prcdcnt., prevet. 

Pharmacy 

Agriculture 

Forestry 

Engineering 



Astronomy 

Atmospheric science (including meteorology) 
Chemistry 
Computer science 
Earth science 

Marine science (including oceanography) 

Mathematics 

Physics 

Statistics 

Other physical science 



Science and rnm^erin? U (Nair^rai science. Rnrinmri^^ ^ p^ y chnio^v. pfher Sndni sjc irnrr) 



Biology (general) 
Biochemistry or Biophysics 
Botany 

Marine (life) science 
Microbiology or bacieriology 
Zoology 

Other biological science 

Prcmed > prcdcnt., prevet. 

Pharmacy 

Agriculture 

Forestry 

Engineering 

Anthropology 

Economics 

Psychology 



Astronomy 

Atmospheric science (including meteorology) 
Chemtstry 
Computer science 
Earth science 

Marine science (including oceanography) 

Mathematics 

Physics 

Statistics 

Other physical science 
Geography 

Political science (inc. gov't, iniM relations) 
Sociology 

Other social science 
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Definition of career field groupings 



Eni^ineer 

Scientist/Cn Uefe Teacher 

Research scientist 
Statistician 

Conservationist/forester 

College teachers with final majors in Biological science. Physical science, or Engineering 
Social Scien tistlCoUe^e Teac her 

Research scientist 
Statistician 

Conservationist/forester 

College teachers with final majors in Biological science. Physical science, or Engineering, 
Psychology or other social science 

ScientisUp racitioner 

Clinical psychologist 

Dentist 

Optometrist 

Pharmacist 

Physician 

Veterinarian 
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Appendix C 

Profiles of Persisters, Defectors, 

Recruits 



DESCRIPTIVE PROFILE OF PERSISTERS, DEFECTORS, RECRUITS: CAREERS 





ENGINEER 


SCIENTIST 


PRAi 


CTuIONER 


ITEM 










Rscrult 


Dtftct 


Persist 


Rscruit 


Dsfsct 


Number of Respondents 


742 






1 






690 


OO / 


1 ICQ 


Year Graduated from High School 




















1985 


98.5 


96.9 


98.5 




Qft fi 


Qft ft 


99.6 


qft fi 


QQ 9 


1984 


0.5 


1 9 


1 0 


V/. v/ 


1 9 


n fi 


0.0 


1 1 


n R 
u.o 


1983 


0.4 


0 ft 


0 0 


n n 




u.o 


0.1 


u.u 


u.u 


1982 or earlier 


0.4 


1 .2 


0.3 


0 0 


0 9 


n n 


0.0 


u«u 


n 1 

U. 1 


H.S. equivalency (G.E.D. test) 


0.0 


0.0 


0 1 


0 0 


\J,\J 


n n 


0,0 


n n 

u.u 


n 1 

U. 1 


never completed high school 


0.1 


0.0 


0.1 


0 R 


0 0 




0.3 


u«o 


n 1 

U, 1 


Age on December 31, 1989 




















20 or younger 


0 0 


0 4 




n R 


n ft 

o 




0.4 


u.o 


U.o 


21 


9 ft 


4 7 




7 n 

/ .V/ 


A R 


fi 9 
D.Z 


5.1 


o.U 


O.a 


22 




77 ? 
/ / %<j 


7fi 1 

/U.I 


77 A 


77 1 


7ft A 


78.6 


7Q fi 


oU.4 


23 


1 R R 


14 R 


1ft Q 


1 *T. O 


1 fi 


1 Q 


1 5.6 


1 fi Q 
1 D.O 


1 c n 
1 O.U 


24 


0.9 


1 .6 




0 R 


1 9 


U. \7 


0,3 


n R 

U.O 


u.o 


25-28 




1 9 


0 1 

V/. 1 


n n 


n n 


u.o 


0.0 


u.o 


n 1 
U. 1 


29-33 


0.0 


0 4 


0 1 


0 0 


n 9 


n n 
u .u 


0.0 


u.u 


u.u 


34-43 


0.0 


0 0 


0 0 


0 0 




n n 

u .u 


0.0 


u.u 


u.u 


44-58 


0 0 




\J,\J 


n n 




u.u 


0.0 


U.U 


U.U 


59 or older 


0 0 




n n 

V/.V/ 


n n 


n n 


u.u 


0.0 


U.U 


U.U 


Racial Background (1) 




















White/Caucasian 


ft7 9 


o / .D 


ftR 






QQ "7 

oo. / 


79 4 


QO O 
OO.O 


0*7 

o7.7 


B 1 ack/N egro / Af ro- Ameri can 






D.O 


n R 
u.o 


A 1 


A 9 


ft 4 


Q Q 
O.O 


O.Z 


American Indian 


1 R 


u.o 


n R 


1 R 


1 0 


U.d 


1 ? 


O.O 


1 ,o 


Asian- Ameri can/0 rien tal 


6.2 






7 n 


R fi 


R 


Q 9 
^ . z 


R 9 
O.Z 


R n 

O.U 


Mexican-American/Chicano 


0 Q 


9 8 




1 R 


1 n 


1 R 


2.6 


1 il 


O 1 

z. 1 


Puerto Rican-American 


0.3 


0 4 


0 4 


n n 


n 9 

w. z 


n Q 


0.3 


u.o 


n 7 
u. / 


other 


1 .3 


1 .6 


1 .1 


2 5 


1 4 


9 7 


2.8 


1 q 

1 ,%J 


1 7 


Miles from Home to College 




















5 or less 


5.3 


4.0 


3.9 


3.5 


3 3 




3.8 


4 7 




6 to 10 


6.0 


8.0 




ft 0 


R 0 


fi ft 
u.o 


5.2 


fi fi 

O.O 


R Q 
O.O 


11 to 50 




94 7 


1R ft 


1 fi 1 


17 1 


1 Q 9 
1 .Z 


21 .4 


zU.i? 


1 Q O 
1 O.Z 


51 to 100 


1 5.0 


14 7 


19 ft 


Q R 


1 4. ft 


17ft 
1 / • o 


14.7 


1 A Q 


1 fi n 
1 o.U 


101 to 500 


35.5 


28 7 




?ft 9 


'^7 R 


o*f .u 


35.2 


'^R 
OO.O 


'^fi 1 
oo. i 


more than 500 


1 R 4 


1Q Q 


9R ? 


94 fi 


ZZ.O 


1 ft Q 


19,7 


1 7 A 


1 Q /I 

1 y.4 


Marital Status in 1985 




















not presently married 




100 0 




1 on n 


inn n 


1 nn n 
1 uu.u 




1 uu.u 


QQ O 


married, living with spouse 


0.0 


0.0 


0.4 


0 0 


0 0 


n n 

u.u 


0.0 


u.u 


u.u 


married, not living with spouse 


0.1 


0.0 


0.0 


0.0 


0.0 


0.0 


0.1 


0.0 


0.1 


in 1989 




















not presently married 


95.3 


94.5 


93.4 


98.0 


92.7 


95.6 


95.2 


95.4 


93.7 


married, living with spouse 


4.6 


5.1 


6.3 


2.0 


6.9 


4.4 


4.7 


4.4 


6.1 


married, not living with spouse 


0.1 


0.4 


0.4 


0.0 


0.4 


0.0 


0.1 


0.3 


0.3 
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DESCRIPTIVE PROFILE OF PERSISTERS, DEFECTORS, RECRUITS: CAREERS 



ITEM 



ENGINEER 



Persist Recruit Defect 



SCIENTIST 



Persict Recruit Defect 



PRACTITIONER 



Persist Recruit Defect 



f Average High School Grade 
Aor A+ 
A- 
Bi- 
B 
B- 
C+ 
C 
D 



{Average Undergraduate Grade 
A 

B+,A- 
B 

C+,B- 
C 

C- or less 



)^ree Aspirations in 1985 
none 

vocational certificate 
associate (A.A. or equivalent) 
bachelor's (B.A.,B.S.,etc.) 
master's (M. A., M.S., etc.) 
Ph.D. or Ed.D 
M.D., D.O., D.D.S. D.V.M 
LL.B. or J.D. (law) 
B.D. or M.Div. (divinity) 
other 



37.8 
25.8 
19.8 
10.8 
3.4 
2.0 
0.4 
0.0 



38.6 
22.4 
16.9 
15.4 
3.9 
1.2 
1.2 
0.4 



30.0 
24.2 
22.1 
14.9 
5.0 
3.0 
0.6 
0.0 



43.7 
29.1 
16.1 
7.5 
2.0 
1.0 
0.5 
0.0 



35.7 
22.5 
23.1 
11.6 
4.9 
1.2 
0.8 
0.0 



31.4 
26.3 
24.6 
11.4 
3.3 
2.1 
0.9 
0.0 



42.8 
27.7 
15.3 
10.2 
2.9 
0.6 
0.4 
0.0 



29.4 
21.4 
23.4 
15.4 
6.3 
2.5 
1.6 
0.0 



11.1 
28.1 
37.2 
19.7 
3.9 
0.0 



10.2 
31.8 
34.5 
20.0 
3.1 
0.4 



7.5 
28.2 
36.8 
22.4 
4.9 
0.1 



19.6 
38.2 
26.1 
13.1 
3.0 
0.0 



16.7 
36.1 
32.6 
12.6 
1.9 
0.0 



11.0 
35.0 
38.0 
12.5 
3.3 
0.3 



17.3 
43.2 
28.9 
9.3 
1.3 
0.0 



0.3 
0.0 
0.5 
28.5 
49.8 
19.1 
1.2 
0.3 
0.2 
0.2 



0.9 
0.0 
0.0 
26.2 
41.5 
21.0 
9.6 
0.4 
0.4 
0.0 



0.7 
0.0 
0.1 
21.4 
51.0 
23.6 
1.5 
0.4 
0.6 
0.7 



0.0 
0.0 
0.0 
7.5 
23.0 
64.7 
4.8 
0.0 
0.0 
0.0 



0.6 
0.0 
0.0 
17.6 
26.0 
28.3 
24.1 
1.9 
0.2 
1.3 



0.6 
0.0 
0.0 
9.0 
36.8 
46.1 
6.8 
0.0 
0.3 
0.3 



0.3 
0.0 
0.0 
2.b 
4.6 
14.7 
77.8 
0.2 
0.0 
0.0 



14.2 
38.4 
30.2 
15.0 
2.2 
0.0 



0.6 
0.0 
0.3 
14.7 
28.8 
31.0 
16.9 
6.0 
0.0 
1.6 



29.0 
21.4 
23.3 
16.0 
6.2 
2.6 
1.4 
0.1 



8.7 
30.9 
38.5 
18.5 
3.4 
0.1 



0.7 
0.1 
0.0 
7.3 
10.6 
20.3 
59.7 
0.5 
0.0 
0.7 



iighest Degree Earned by 1989 
none 

vocational certificate 
associate (A.A. or equivalent) 
bachelor's (B. A., B.S., etc.) 
master's (M.A., M.S., etc.) 
Ph.D. or Ed.D 

M.D., D.O., D.D.S., D.V.M 
J.D. orLL.B. (law) 
B.D. or M.Div. (divinity) 
other 



40.0 
0.4 
3.5 

55.7 
0.3 
0.0 
0.0 
0.0 
0.0 
0.1 



41.6 
0.4 
6.1 

51.0 
0.4 
0.0 
0.0 
0.0 
0.0 
0.4 



31.3 
0.4 
4.1 

63.4 
0.4 
0.0 
0.0 
0.0 
0.1 
0.3 



13.6 
0.0 
1.5 

82.4 
1.5 
0.5 
0.5 
0.0 
0.0 
0.0 



20.0 
0.4 
2.6 

76.0 
1.0 
0.0 
0.0 
0.0 
0.0 
0.0 



23.1 
0.3 
4.8 

71.2 
0.6 
0.0 
0.0 
0.0 
0.0 
0.0 



12.8 
0.3 
2.3 

82.8 
1.2 
0.0 
0.1 
0.0 
0.3 
0.1 



24.5 
0.8 
5.2 

68.3 
0.8 
0.0 
0.0 
0.3 
0.0 
0.0 



20.2 
0.2 
3.8 

74.6 
0.5 
0.0 
0.0 
0.0 
0.0 
0.7 



)egree Aspirations in 1989 
none 

vocational certificate 
associate (A.A. or equivalent) 
bachelor's (B.A., B.S., etc.) 
master's (M.A., M.S., etc.) 
Ph.D. or Ed.D 

M.D.,D.O.,D.D.S.. D.V.M 
J.D. or LL.B. (law) 
B.D. or M.Div. (divinity) 
other 



0.7 
0.3 
0.0 
24.8 
54.8 
16.8 
0.6 
1.4 
0.0 
0.7 



0.0 
0.0 
0.0 
29.0 
47.2 
21.4 
0.8 
0.8 
0.0 
0.8 



0.3 
0.0 
0.1 
20.3 
47.0 
23.6 
2.4 
5.7 
0.0 
0.6 



1.0 
0.0 
0.0 
4.2 
21.4 
71.4 
2.1 
0.0 
0.0 
0.0 



0.8 
0.0 
0.0 
9.6 
20.7 
65.2 
3.1 
0.4 
0.0 
0.2 



0.0 
0.0 
0.0 
14.1 
36.2 
32.0 
7.8 
6.3 
0.9 
2.7 



0.1 
0.0 
0.0 
4.0 
1.9 
14.7 
77.1 
0.3 
0.0 
1.9 



0.0 
0.0 
0.0 
6.7 
7.0 
37.4 
44.1 
0.8 
0.3 
3.6 



0.4 
0.0 
0.0 
12.3 
41.6 
28.8 
2.9 
11.2 
1.2 
1.4 



r o 
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DESCRIPTIVE PROFILE OF PERSISTERS. DEFECTORS. RECRUITS: CAREERS 





ENGINEER 


SCIENTIST 


PR A 


CnriONER 


ITEM 




Rttcruit 


Dttfsct 




Rscruit 


Dsfsct 




Rtcrult 


Dtftct 


1 Freshman ColleiFe was Student's 




















first choice 






79 Ci 


77 


7*^ fi 


77 R 
/ / .0 


71 7 


RQ n 


7*^ R 
/O.D 


second choice 


20 5 


25 4 


21 8 


18 9 


90 9 


18*^ 


1 9 0 


99 9 


1 R 9 
1 0 .z 


third choice 




R 9 


A 8 


A R 


A 1 


A 1 

H. 1 


6.1 


R n 


R 7 
0 . / 


1 less than third choice 




2 R 


1 8 


9 0 


9 1 


1 R 
1 .0 


3.2 


9 7 
z. / 


9 R 
z. . 0 


College Experiences Noted Very 




















Satisfactory or Satisfactory (2) 




















science and mathematics courses 


flR 7 


87 1 


77 8 


QO R 


R7 ^ 


RO 4 

Ov .H 


82.5 


7R 


71 1 
/I.I 


humanities courses 




70 ^ 


71 7 


R1 n 


7R R 
/ 0.0 


77 R 
/ / .0 


83.1 


77 R 


00. u 


social science courses 


\J0,\J 


R1 R 


fi7 Q 


fi9 R 
OZ.O 


DO .0 


71 R 
/ 1 .0 


78 8 


7R A 




1 courses in major field 


1 


R^ 1 
GO. 1 


RA A 


Q1 Q 


RR ^ 
00. %3 


RR R 
00.0 


91 3 


RR 7 
OD. / 


RR 


general education re<iuircments 


O 1 lO 


RR Q 


DO.**- 


ftR 9 

00. Z 




RR 9 

00. Z 


77 8 


71 9 
/ 1 . Z 


71 7 


relevance of coursework to life 


7 


R7 A 


4R 7 

HO. / 


8n Q 


R7 9 


R9 R 


8*5 3 


R7 R 
0 / . 0 


RR A 
00. *f 


overall quality of instruction 




78 1 

/U.I 


78 8 


R7 Q 


R*^ 1 


R'^ 7 
00. / 


86.2 


«9 R 
OZ. D 


R*^ n 


lab facilities and equipment 




8R R 


88 4 


78 


8Q 9 


7R n 


75.0 


89 n 


RR Q 


library facilities 




88 n 


7*^ 8 


79 Q 


8R 

00.0 


7*^ A 


68.8 


71 1 
/I.I 


RR R 
DO.D 


computer facilities 


7 A 0 


88 R 


7*^ 7 


R1 R 
01.0 


79 8 


7R 9 


73.9 


71 A 

/ 1 .H 


7n 7 


oppty for interdisciplin courses 


AR 0 


R1 R 


R8 


87 


8R 4 


8*^ 8 

DO.D 


71.0 


RR n 

DO . v/ 


RR n 

DO .v/ 


oppty to talk to professors 


7f5 ^ 


81 T 


78 8 




RR R 


79 9 


83.9 


00 . 0 


R9 


oppty for extracurr activities 


77 R 


78 1 


7Q 1 


78 9 
/ 0 . ^ 


79 9 


R1 9 
0 1 .z 


84.7 


7Q A 

/ .H 


77 Q 
/ / .5J 


campus social life 


R7 A 


R8 7 


R*^ n 


R7 A 


RR 7 
OD. / 


f;Q 1 


62.6 


R*^ ft 


Ri n 

D 1 .U 


regulations on campus life 


AH 9 


il7 Q 


/in R 




AR R 


Rn Q 


52.7 


AQ 


A'^ 7 
HO. / 


academic tutoring or assistance 


R 


rr q 


fin R 


fi1 R 


R9 
OZ.O 


R7 A 


8R 7 


RA Q 

D^f .y 


R1 9 
D 1 .Z 


academic advising 


'^R R 


9 




p;7 9 


KA /I 


AQ 9 
*fO.Z 


RR 0 


KA '3 
o4. 0 


K1 Q 
01 .0 


career counseling and advising 




/19 Q 






fi 


HO.Z 


49 4 


H / .D 


yl D R 


personal counseling 


'^n 7 




44 4 


47 Q 


4R R 
HO. 0 


R9 R 


R2 9 


R*^ 1 


AQ *X 
H3 .0 


student housing 


R*^ 7 


Ril 1 


R7 4 


Rfi R 
00.0 


RQ n 


R'^ n 


59.9 


R1 R 
D 1 . 0 


RQ 9 
OC7 .Z 


financial aid services 


4R R 




47 R 

"T / . wl 


R4 R 


R*^ 9 


R1 


48.0 


R1 7 


RI R 


contact with faculty and admin 


fiO 1 

\J\J • 1 


84 9 


84 Q 


7Q R 


7R 7 


88 n 


71 .8 


71 4 

/ 1 . H 


71 R 
/ 1 .0 


relations with faculty &. admin 


fiO R 


88 1 


8*^ 8 


7Q 8 


7R 


R7 A 
0 / .H 


74.0 


79 R 
/ Z.D 


71 Q 
/ 1 .y 


oppty to attend films, concerts 


68.2 


71 9 


71 9 


7R 9 


78 0 


78 


77.7 


77 R 


77 ^ 
t t .0 


job placement services 


62.5 


R4 R 


R1 8 


'^R 7 


49 0 

H^ 


4? 4 

HO. H 


47.6 


44 9 

HH. J7 


A^ n 

HO .V 


campus health services 


RR Q 


R7 A 


89 R 




49 9 


RR R 


51 .8 


RR 7 

OD. / 


R9 1 
OZ . 1 


1 overall college experience 


81 2 


R4 9 


7Q 4 


RR 9 
00. 0 


R8 R 
ou*o 


R9 R 

OZ.O 


87.3 


R1 7 
01./ 


R9 R 
OZ.O 


Enroll at Freshman College Again 




















definitely yes 




00. D 


'^7 9 


AR n 




'^R 1 


49.3 


A1 9 
H ! .Z 


'^R n 
00. u 


1 probably yes 


40.4 


36.0 


33.8 


33.8 


35.4 


34.5 


31.9 


29.4 


32.8 


don't know 


5.2 


4.3 


4.6 


3.5 


5.6 


4.2 


3.4 


2.7 


4.6 


probably not 


14.0 


17.0 


16.2 


9.1 


10.8 


14.1 


10.8 


16.2 


16.1 


1 defmitely not 


5.3 


9.1 


8.3 


5.6 


7.5 


9.0 


4.7 


10.4 


8.5 






DESCRIPTIVE PROFILE OF PERSISTERS. DEFECTORS, RECRUITS: CAREERS 





ENGINEER 


SCIENTIST 


PRAcnrnoNER 


ITEM 


Persist 


Recruit 


Defect 


Perclct 


Recruit 


Defect 


Persist 


Recruit 


Defect 


Student Took Time Off, Withdrew 




















or Transferred 




















no 


obrO 


75.2 


72.9 


85.8 


79.9 


76.6 


87.3 


73.5 


76.1 


transferred 


Q 1 


1 O >f 

1 0.4 


1 0 A 
1 0.0 


9.0 


13.3 


12.8 


8.3 


18.0 


16.1 


withdrew 


n Q 


9 n 
z»u 




U.O 


z.b 


1 A 

2.4 


1 .0 


1 .9 


1.9 


leave of absence 


A R 
'f .D 




0.0 


A i 

4. 1 


4.3 


8.3 


2.8 


6.6 


5.9 


Reasons Noted as Very Important 




















for Taking Time Off (3) 




















reconsider goals & inter'.^ts 




v/U. u 


A.7 7 


1 7 Q 

1 /.y 


4b. z 


>l A "7 

40.7 


00 "7 

33.7 


40.8 


46.6 


changed career plans 


IRA 




A 1 '3 
41 .0 


1 A "7 
1 U.7 


A f\ A 

40.4 


28.7 


1 9.3 


35.4 


37.7 


wanted practical experience 


97 ^ 


1 R R 


19 7 
1 Z. / 


0*7 C7 

Z /.o 


1 /.b 


i "7 C 

1 7.0 


1 9.3 


1 1 .3 


13.8 


didn't ^fit in" 


1 O.O 


91 Q 


1 /.4 


14. J 


1 9.4 


or* 0 

25.0 


19.3 


21 .6 


20.7 


was bored with course work 


7 A 
/ .*t 


1 n Q 


1 1 R 


0.0 


1 0.0 


21 .2 


1 1 .4 


12.4 


13.0 


wanted better acad. reputation 


1 P ^ 


91 Q 
Z 1 . 9 


Q Q 

y .y 


1 n 7 
1 U. / 


1 /I 0 

1 4.0 


1 1 .2 


19.1 


15.5 


1 5.6 


wanted better social life 


O.O 




14. z 


"7 i 
/. 1 


1 5.4 


10.0 


13.6 


1 2.5 


14.2 


wanted to be closer to home 


^ 7 


4. / 


o.U 


100 


0.7 


1 2.5 


4.5 


13.4 


12.7 


had good job offer 


P R 
O.O 


Q i1 


/ .0 


i A "7 
1 U.7 


3.8 


2.5 


4.5 


3.1 


3.3 


wasn't doing well academically 




1 u.y 


zb./ 


14.3 


14.4 


27.5 


18.2 


16.3 


18.1 


family responsibilities 


4.7 


0.0 


5.2 


0.0 


6.7 


3.8 


10.2 


7.1 


8.7 


tired of Hein? student 


6.5 


4.7 


1 .4 


3.7 


6.7 


13.9 


4.5 


6.2 


6.9 


couldn't afford college 


IRQ 


I U.y 


11.0 


1 A "7 
1 U.7 


1 3.3 


24.1 


19.3 


10.4 


14.1 


1 wanted wider course selection 


97 1 


'39 
oZ.o 


zz.l 


01 A 


34.3 


22.8 


23.6 


27.8 


27.7 


ENROLLMENT STATUS 




















1 First Year 




















attended first college ftilUtime 




yo. o 


OQ 9 

yy .z 


yy.b 


9o.8 


99.4 


99.7 


99.4 


99.5 


attended first college part-time 


U.O 


1 .z 


0.3 


0.5 


0.2 


0.0 


0.3 


0.3 


0.2 


attended diff college full-time 


n A 


u.u 


U.4 


A A 

U.U 


1 A 
1 .U 


A a 
0.0 


0.0 


0.3 


0.3 


attended diff college part-time 


u.u 


u.u 


U.u 


A A 
U.U 


A A 
0.0 


0.0 


0.0 


0.0 


0.0 


not enrolled 


u.u 


u.u 


A 1 
U.l 


A A 

0.0 


0.0 


0.0 


0.0 


0.0 


0.1 


Second Year 




















attended first college full-time 




oy . J 


ob.o 


QO 

yz.b 


31 .1 


90.4 


94.1 


83. 0 


88.5 


attended first college part-time 


U. / 


Z. 1 


1 .9 


0.5 


0.8 


1.6 


1.1 


2.4 


1.1 


attended diff college full-time 




1^ R 
O.O 


1 n R 
1 U.O 


4.0 


O.z 


0.1 


A 0 

4.2 


10.6 


8.9 


attended diff college part-time 


n A 


1 7 


u.y 


1 a 

1 .D 


A Q 
U.O 


i A 
1 .0 


0.5 


2.1 


0.9 


not enrolled 


n A 


1 ^ 


1 1 


A C 

U.b 


1 A 
1 .U 


i A 
1 .0 


0.2 


1 .8 


0.6 


Third Year 


















attended first college full-time 


ft7 A 


7R 7 


ou.o 


p/i 7 

04. / 


QO 0 

00. Z 


79.0 


90.2 


73.9 


80.5 


attended first college part-time 


9 0 


z.b 


1 .5 


1 .1 


0.6 


1 .9 


0.6 


1.8 


1.5 


attended diff college full-time 




1 A ft 

1 *T. O 


1 R n 
1 o.u 


19 9 
1 Z .Z 


1 Q Q 
1 0.0 


ICO 

1 0.3 


"7 0 
7.0 


1 8.8 


15.8 


attended diff college part-time 




1 ^ 


U.O 


A t; 
U.O 


1 "7 
1 . / 


1 Q 

1 .9 


1 .z 


0 A 

2.4 


1 .5 


not enrolled 




A 7 


1 Q 

1 .y 


1 a 

1 .D 


1 .Z 


1 .3 


0.2 


3.0 


0.7 


Fourth Year 


















attended first college full-time 


86.1 


75.5 


81 .3 


86.7 


84.5 


83.8 




7Q 7 


ftl R 
0 1 .0 


attended first college part-time 


2.0 


1.7 


0.9 


1.6 


1.2 


1.6 


0.9 


1.5 


1.6 


attended diff college full-time 


10.2 


19.0 


15.4 


9.6 


12.0 


12.6 


7.4 


16.3 


14.9 


attended diff college part-time 


0.7 


1.7 


0.9 


1.6 


1.4 


1.3 


0.3 


1.2 


0.8 


not enrolled 


1.0 


2.1 


1.5 


0.5 


0.8 


0.6 


0.8 


1.2 


0.9 
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DESCRIPTIVE PROFILE OF PERSISTERS. DEFECTORS. RECRUITS: CAREERS 





ENGINEER 


SCIENTIST 


PRACTITIONER 


1 ITEM 




Racrult 

ff W Wl VI « 






Rftcruit 


D6f#Ct 




Recruit 


Dftfftct 


1 Have Met or Exceeded Recommended 




















Years of High School Study (4) 




















1 English (4 years) 


97.1 


97 3 


95 9 




QR A 


Q7 R 


Q7 P 


y /.4 


yb.y 


1 mathematics (3 years) 


99.0 


98 2 




Q7 Q 




y / .0 


Q"? Q 


yo.o 


oc 0 

yb.o 


foreign language (2 years) 


81 .3 


77.1 




GO .U 


RR R 


OO.O 


on 1 


Q"7 0 

o/.z 


ob.U 


1 physical science (2 years) 


83 1 




7Q 1 


OO.U 


O 1 .0 






65.7 


70 J 


biological science (2 years) 


.Q 




ZO.O 


4o.y 


45.7 


53.0 


62.1 


48.3 


57.8 


history or Am gov (1 year) 


QQ C\ 


1 00.0 


99.4 


100.0 


99.4 


99.7 


99.7 


99.7 


99.8 


\ computer science (1/2 year) 


79 2 


71 2 


79 n 


ftfi 1 

OO. 1 


RR n 


RA A 


oz.o 


O7.o 


60.7 


art or music (1 year) 


53.7 


54.1 


55.8 


56 5 




R'^ 1 


RO 9 
OU.Z 


D / .0 


A1 C 
0 1 .0 


Number of Undergraduate Courses 




















1 Taken Which Emphasize: 




















1 Writing Skills 




















1 none 


3.7 






7 n 


9 Q 


C\ 
O.U 


1 .0 


z. / 


1.1 


J 1-2 


47.1 


39.2 


\J\J %\J 


7 


ib>*f .D 


p 

ou.o 


oO.O 


oO.O 


z /.b 


3 5 


39.8 


43.9 


43.4 


38 7 


41 3 


33 1 


AO R 


TP 1 
00. 1 


o4.4 


\ 6-8 


6.8 


1 1 .0 


1 1.5 


14 1 


Q 7 
57. / 


13 3 
10.0 


1 9 P 
1 Z.o 


1 1 
1 0. 1 


ICO 

1 b.o 


j 9 or more 


2.7 


3.5 


114 




1 1 fi 


1 Q P 


1 yi P 


ICC 

1 b.b 


0 i c 

z1 .b 


1 Math/Understanding Numbers 


















1 none 






u.o 


1 n 
1 .U 


f\ a. 
O.D 


1 .Z 


1.5 


1 .6 


1.5 


J ^ 


0.3 


1 B 


n Q 


CD 


1 '5 Q 




zb.o 


oO.z 


31 .0 


3-5 


10.7 


1 1.8 


28.8 


9 


37 1 


T9 R 


AR R 


A7 1 


4o.4 


6-8 


26.6 


25.1 


25,0 


16.1 


17 9 


1 

] 0.0 


n 7 


1 9 
1 Z.O 


1 9 P 
1 Z.D 


9 or more 


62.5 


61 .2 


40.1 


36.2 


31 3 


9Q fi 


1 9 P 
1 Z.O 


P 7 
0. / 


1 1 P 
1 1 .0 


Science/Scientific Inquiry 


















none 


0.3 


0.4 




u.o 




u.u 


0.0 


0.0 


0.7 


1 ^ 


1.8 


4.7 


10 8 




o.z 


19 4 
1 Z.*f 


9 P 

z.o 


1 1 "7 
11./ 


1 y .b 


3-5 


10.3 


14.5 


29.8 


3 5 




94 0 


R 7 


1 P c 


0U.4 


6-8 


20.7 


18.0 


18.5 


4 0 


Q R 


19 1 


Q 0 


1 R n 


1 1 Q 


9 or more 


66.9 


62.4 


40.7 


92 0 


7R R 


R1 R 


R9 ^ 

oz. 0 


RA n 

0*f.U 


0"7 A 

0 /.4 


History /Historical Aiiaiysis 


















none 


19.5 


1 8.0 


Q ? 


111 

1 1 • 1 


1 n R 

1 U.D 


1 n >i 


1 1 Q 


0 c 

0.5 


5.6 


1-2 


51 .3 


46.7 


49 2 


4R 9 


RA R 


A9 1 


OU.4 


4o. 1 


4b. 0 


3-5 


26.6 


31.4 


36.9 


37.7 


30 4 


33 R 


T1 0 
0 1 .U 


'^7 9 
O/.Z 


00 c 
00.0 


6-8 


2.2 


2.7 


7.8 


4.5 


3 7 


R 0 


A 1 


A U 


p c 
0.0 


9 or more 


0.4 


1.2 


3.9 


0.5 


0.8 


5 9 


9 R 


1 Q 


R A 

o.*f 


Foreign Language Skills 




















none 


78.9 


65.5 


53.7 


33.7 


40.6 


35.4 


32.9 


33.2 


36.1 


1-2 


14.1 


22.7 


27.9 


38.2 


33.3 


34.5 


35.7 


36.5 


32.3 


3-5 


5.5 


9.4 


13.5 


23.6 


20.3 


22.9 


25.1 


22.3 


22.1 


6-8 


1.1 


2.0 


3.1 


3.0 


3.1 


5.4 


3.9 


4.6 


5.8 


L 9 or more 


0.4 


0.4 


1.8 


1.5 


2.7 


1.8 


2.3 


3.3 


3.7 



I 
I 
I 

r o 

ERIC 



C-6 



325 



DESCRIPTIVE PROFILE OF PERSISTERS, DEFECTORS, RECRUITS: CAREERS 





ENGINEER 


SCIENTIST 


PRACTITIONER 


1 ITEM 


Persist 




Defect 


rerSfSi 


Recruit 


Defect 


Persist 


Recruit 


Defect 


\ Events Considered Very Likely 




















to Occur (in 1985) 




















1 be elected to student office 


1 .8 


3.2 


3 3 


1 R 


9 4 




R 7 


*f .O 


O.O 


1 be satisfied witli college 


56.3 


56.1 


62 1 


61 4 


R5 R 


RQ 1 


7*^ R 
/O.O 


fto 7 
OU. / 


ftQ O 

oy .z 


change career choice 


5 5 


27.9 


12 5 


111 


9A O 


90 Q 
ZU. a 




Oft Q 

zo.y 


1 A "7 

lu./ 


1 change major field 


6.5 


25 3 


19 0 


R ^ 
o.o 


91 R 


1 1 


O.O 


z/.y 


10. y 


drop out permanently 


0.1 


1 .4 


0.1 


0 0 


O 0 


O O 
U.U 


O 9 
U.Z 


O Q 

u.y 


O A 
U.4 


drop out temporarily 


0.3 


0.9 


0 5 


0 0 


O O 


O R 
U. D 


o 

U.O 


1 9 

1 .z 


A "7 
U. / 


\ get job to pay expenses 


42.0 


44.3 


40.9 


50 3 


45 0 


4R 3 

*tO. O 


3R 3 


'fO.O 


AO fl 
4U.O 


get married while in college 


2.4 


6 0 


1 2 


1 1 

1 . 1 


1 9 


1 


O.O 


♦a 1 
o.l 


o o 
O.O 


graduate with honors 


22 9 


24 4 


1 R 3 


99 R 


99 7 ' 


1 Q 1 


oU.o 


1 Q 1 

1 o.l 


O i >1 

zl .4 


1 join social frat or sorority 


18.6 


21 6 


20 fi 


1 R 5 


1 Q 7 


99 O 
ZZ.U 


9ft 7 
ZO. / 


Oft n 
ZO.U 


Oft "I 

Z0.7 


make at least "B" average 


53 9 




52 3 


uO.U 


C^Q 1 
Do, 1 


KQ "7 
Do. / 


ft"7 ft 
O /.O 


o4.U 


60.0 


participate in student protests 


3 3 


5 1 


3 R 


7 4 
/ .*f 


R '5 


Q il 


o.z 


"I o 

7.Z 


T IT 

7.5 


1 play varsity athletics 


1 9 R 




90 ft 


1 R /I 


1 7 Q 


1 "7 Q 
1 /.O 


1 ft n 

1 o.u 


1 O.O 


16.8 


transfer to another college 


8 4 


10 fi 


1 O 4 


R 4 


R O 
O.U 


7 1 


4.0 


Q O 

y.z 


o o 
O.O 


work at outside job 


14.8 


15 2 




1 4 


1 1 


17 1 


1 /I O 

1 4.Z 


1 4.y 


1 7,0 


work full-time while attending 


1 .8 


2 7 


3 R 


9 1 

z. 1 


O R 
U.O 


1 9 
1 .Z 


O Q 

u.y 


1 . / 


1 o 

1 .o 


Events Occurring by 1989 




















1 elected to student office 


21.1 


26.3 


24 4 


94 5 


90 7 
ZU. / 


99 9 
ZZ. Z 


"^O 7 
OU. / 


oo 
zz.o 


Oft Ci 
ZO.U 


satisfied with freshman coll (5) 


80.6 


83.5 


79.2 


flR 4 


RR 1 


R9 
oz . u 


R7 0 

o / .u 


fli K 
O 1 .0 


QO A 

OZ.4 


changed career choice (5) 


0.0 


100.0 


100 0 


17 1 


Q7 R 


Q7 3 


lift 
1 1 .o 


Q 1 ft 
y 1 .O 


QO A 

yz.4 


If changed major field (5) 


5.5 


58.1 


74 5 


1 Q 5 


R1 9 
O 1 .z 


R7 9 
O / . Z 


00. z 


ftfl 0 
OO.Z 


"7C O 

/o.z 


dropped out permanently (5) 


0.9 


2.0 


3 2 


0 5 


9 5 
z .o 


9 /I 


1 ft 
1 .o 


1 Q 

1 .y 


1 Q 

1 .y 


[ dropped out temporarily (5) 


4.6 


4.3 


5.7 


4 0 


4 9 

H. Z 




9 fl 
Z. O 


ft K 
O.O 


C Q 
O.O 


1 got part-time job on campus 


56.0 


60.1 


54 2 


flO 4 


7c; R 


71 


ft9 ft 

oz.o 


fto n 
oz.U 


ftyl D 
04.0 


got married 


4.2 


5.2 


fi 3 


9 R 


R R 
O.O 


*f .o 


A 7 


A 1 

4. / 


C "7 
O. / 


[ graduated with honors 


27.1 


29.3 


21 0 


45 R 


3fl Q 




Ar\ c; 


QO K 

OZ.O 


o c o 
zo.z 


1 joined social frat or sorority 


27.6 


26.8 


22.0 


15 7 


1R 0 


97 3 
Z / . o 


90 Q 

OU. y 


97 R 
Z / .O 


OQ Q 
Zo.o 


made at least "B" average (5) 


76.4 


76.5 


72.6 


83 9 


R5 4 


R4 0 


flQ 4 

oy .*f 


fl9 fl 
OZ.O 


7Q O 
/O.U 


J participated in student protests- 


12.7 


1 2.0 


19.1 


9R 1 


9q fi 


9R 

ZO. wl 


OA 9 


9ft A 
Z0.4 


zO.o 


played intercollegiate athletics 




31 R 


31 9 


9R A 


9R A 


Z /.O 


O Q Q 
Z^J.O 


o~i 


27.4 


transferred before grad (5) 


9.0 


18.0 


17 7 


Q 5 


13 1 


19 7 
1 Z. / 


fl '5 
O.O 


1 "7 "7 


ICQ 

1 O.y 


I worked part-time job off-campus 


49.0 


58.6 


53 5 


49 R 


4R 7 

*tO. / 


oy . Q 


A 

oy .4 


ft"7 
O /.O 


ft/1 n 

04.U 


worked full-time, while student 


10.1 


17.3 


12.5 


R 9 


fi R 
o . o 


14 9 
1 H. Z 


fl 

O.O 


1 O 1 
1 U. 1 


I 1 Q 

I I .y 


' Other College Activities 




















i assisted faculty teaching class 


13.3 


17.9 


18.8 


43.9 


33 1 


95 0 


97 R 
z / . o 


1 fl Q 

1 o.y 


1 Q 7 

1 y . / 


H attended racial awareness wkshop 


13.0 


14.8 


22.3 


25.5 


9fi 0 


9fi 1 


34 R 

0*T. O 


'^ft 7 
OO. / 


'59 Q 

oz .y 


1 enrolled in ethnic stud course 


11.6 


16.3 


22.7 


24.7 


96 7 


31 0 


33 4 

OO .*T 


A 

oo.*f 


'5ft 1 
oo. 1 


J enrolled in honors program 


47.6 


57.2 


4R 3 


75 1 

/O.I 


79 0 
/ z .u 


RO R 
ou.o 


ftfl Q 

oo.y 


ftO 1 
OZ. 1 


C/l ft 

04.0 


u enrolled in interdisc course 


54.9 


59.0 


60.3 


70 3 

/ \JtsJ 


fi7 1 


R7 1 


RR 9 

oo. z 


fto c; 

OZ.O 


ftO Q 

ou.y 


enrolled in women's stud course 


3.7 


6.4 


9.4 


Q 7 


15 7 


90 R 
zu. O 


1 Q A 


OK c; 
zo.o 


or 

ZO.U 


in college internship program 


34.1 


30.7 


95 9 


90 5 


90 Q 

ZU . 9 


'^O 7 
oU. / 


9C fl 

zo.o 


ol .U 


OQ O 

^y .o 


in study abroad program 


2.4 


4.8 


7 fi 


15 3 


19 7 
1 z . / 


1 R 1 


19 9 
1 Z.Z 


1 A O 
1 4.U 


1 ft Q 
1 O.O 


' played intercoll footA)asketball 


5.7 


7.6 


5 7 


2 0 


4 5 


4 R 
H. O 


/I 4 


A 1 


A Q 

4.y 


purchased a personal computer 


30.1 


25.4 


30.8 


17.9 


19.9 


22.3 


24.4 


25.2 


19.1 


taken reading study/skills class 


9.6 


12.4 


12.6 


7.1 


7.8 


13.2 


13.5 


14.0 


16.8 


1 taken remedial /develop course 


4.5 


6.0 


4.6 


1.0 


2.0 


5.7 


5.1 


8.8 


5.7 


voted in 1988 election 


68.6 


68.5 


70.6 


74.1 


71.1 


72.6 


73.4 


72.0 


71.1 


worked on profs research proj 


25.8 


29.6 


28.0 


68.0 


57.7 


29.4 


49.1 


36.2 


30.9 



'eric 



C-7 

326 



DESCRIPTIVE PROFILE OF PERSISTERS. DEFECTORS, RECRUITS: CAREERS 
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I 





ENGINEER 


SCIENTIST 


PRACTITIONER 


ITEM 


Persist 


Racrult 


Defect 


P«rttct 


Rtcruit 


Defect 


Pereitt 


Recruit 


Defect 


Activities in tlie Past Year 




















Reported in 1985 




















attended recital or concert 


"7CL "7 


lA ft 

/4.D 


ol .5 


83.2 


84.9 


83.7 


86.8 


85.4 


86.4 


drank beer 


DO.D 


OO.Z 


OO.O 


54.0 


59.1 


57.9 


56.7 


64.1 


63.5 


felt depressed (6) 


Q 1 
0. 1 


/.U 


ft Q 


7. / 


9.3 


1 3.1 


7.0 


1 1 .8 


9.2 


felt overwhelmed (6) 


^A 7 
1 *f. / 


1 K 9 

1 O.z 


1 /I Q 

1 4. J 


1 ft 0 
1 0.0 


i IT ~T 

1 5.7 


1 8.7 


16.1 


22.5 


20.9 


missed school due to illness (6) 


1 *1 

1 »z 


9 1 
Z, 1 


2.3 


3.6 


2.3 


3.3 


4.1 


2.7 


4.9 


smoked cigarettes (6) 


1 o 


2.0 


2.3 


3.0 


4.7 


2.7 


2.3 


5.5 


5.3 


stayed up all night 


D / .Z 


ftft >i 

00.4 


ftQ 
DOcO 


59.4 


60.6 


TO A 

72.0 


71.9 


74.1 


74.7 


tutored another student 


OO.O 


ou.o 


ftT n 
D/.U 


ft"7 0 

d7.9 


65.7 


69.2 


70.7 


65.5 


62.5 


1 was guest in teacher's home 


0"7 "7 
Z / , / 


OO.U 


35.1 


41 .9 


39.8 


38.9 


35.9 


34.9 


41.6 


Reported in 1989 




















attended recital or concert 


DO./ 


d7.o 


71 .3 


73.7 


78.3 


79.2 


80.0 


78.1 


75.4 


divin't complete homework on time 


ftp; 
DO.D 


K7 O 
0 / .O 


CO "7 

Ob. / 


55. 1 


48. z 


53.1 


39.3 


41.4 


49.9 


discL'ss course content w/std (6) 


CO i 

DO.l 


70.4 


60.6 


67.0 


64.0 


65.2 


62.5 


65.3 


59.8 


discuss political/soc issues (6) 


ZZ.l 


ZO.l 


Oft 1 

3d.1 


37.4 


42.4 


45.7 


39.5 


43.0 


44.0 


discuss racial/ethnic issues (6) 






1 U.2 


1 O.D 


13.2 


16.9 


16.8 


17.0 


19.1 


drank beer 


7ft Q 


71 A 


"7Q *2 

/o. J 


■71 "7 
/I . / 


/Z,o 


70.2 


T * A 

71.4 


72.3 


73.5 


drank wine or liquor 


"7ft O 


ftQ Q 


77.9 


76.8 


76.4 


79.5 


79.1 


81 .1 


82.2 


felt depressed (6) 


1 1 Q 


1 9 '5 
1 Z.O 


lift 

1 1 .D 


1 n ft 
1 U.D 


1 0.0 


\ 0.4 


1 1 .5 


14.5 


1 1 .9 


felt like leaving coUege 


Oft A 


9K '3 
ZO.o 




Zo,Z 


2/. 3 


33.3 


18.7 


25.6 


30.2 


felt overwhelmed (6) 


oO .Z 


O O Q 
OZ.O 


ol .9 


27.8 


31 .9 


32.9 


26.7 


29.6 


32.7 


gave a presentation in class (6) 


1 U.O 


12. D 


1 7.0 


14.6 


12.2 


20.8 


12.4 


12.9 


19.8 


missed class due to illness (6) 


U.O 


1 ft 
1 .D 


i ft 
1 .D 


0.5 


1 .5 


1 .8 


1 .6 


1 .4 


1.5 


paper critiqued by instructor(6) 


1 C /I 


21 . 1 


36.7 


28.3 


36.2 


42.1 


38.1 


42.2 


46.4 


participated in intramural sport 


ou.u 


OJ.4 


bO.O 


45.5 


44.8 


44.5 


51 .0 


41.9 


43.5 


read the student newspaper (6) 


C"7 O 
D/ .Z 


ft 1 1 

d2. 1 


06.7 


60.1 


62.7 


64.7 


65.1 


63.8 


63.8 


received personal counseling 


1 

0 . 1 


7 C 
/.O 


1 J.O 


8. 1 


1 0.3 


A A ^ 

14.2 


15.5 


20.0 


15.8 


received tutoring in courses 


ZZ .O 


99 1 
ZZ. 1 


Z4.0 


1 z. 1 


14.9 


14.5 


1 8.9 


15.7 


18.3 


received vocational counseling 


*tO . D 


Aft ft 


OO.U 


K9 n 
oz.u 


CO "7 
00. / 


07.U 


5d.O 


61 . 1 


57.1 


smoked cigarettes (6) 


9 n 
z .u 


T 9 
J.Z 


Q ft 
0.0 


/I c 
4.0 


ft 0 
0.2 


0.2 


3.0 


6.6 


8.1 


social with diff ethnic grp (6) 


9ft ft 


4 1 .o 


/1 0 0 

4z.O 


48.5 


44.4 


50.4 


56.1 


44.9 


47.3 


stayed up all night 


OH.D 


7n 9 
/ u.z 


ftK /I 
00.4 


ft 1 1 
ol . 1 


C"7 ft 
57.0 


00.6 


59.9 


56.7 


63.5 


took a multiple-K^hoice exam (6) 


1 A A 


1 K 1 
1 O. 1 


4o.Z 


1 0.2 


23.0 


33.8 


48.4 


51 .5 


45.7 


took an essay exam (6) 




17ft 
1 /.O 


4o.9 


4J.4 


46.6 


54.9 


57.2 


57.8 


59.5 


took pt in campus demonstration 


9.6 


1 1.5 


16.0 


20.7 


23.4 




1 Q 7 




z 1 .*f 


tutored another student 


63.6 


70.8 


65.6 


66.2 


67.2 


63.5 


65.7 


62.7 


57.5 


was guest in professor's home 


19.4 


20.6 


32.0 


51.5 


48.2 


35.9 


43.6 


39.7 


41.6 


worked on grp proj for class (6) 


50.3 


44.3 


35.6 


14.1 


18.9 


21.4 


17.0 


18.1 


24.6 


worked on ind research project 


53.9 


50.0 


55.7 


70.2 


72.5 


55.8 


61.0 


57.3 


60.0 



'"^27 



[ 
i 
I 
I 
I 
I 
I 



DESCRIPTIVE PROFILE OF PERSISTERS. DEFECTORS. RECRUITS: CAREERS 





ENGINEER 


SCIENTIST 


PRACTITIONER 


ITEM 


Persist 


Recruit 


Defect 


Persist 


Recruit 


Defect 


Pereiet 


Recruit 


Defect 


Student Rated Self Above Average 




















or Highest 10% 




















in 1985 


















R7 1 


academic ability 


94.1 


86.7 


92.4 


n A A 

34.4 


92.3 


yi .4 


yz.o 


R1 Q 
o i .o 


artistic ability 


27.8 


32.4 


23.1 


29.8 


27.7 


27.7 


30.2 


2b. 1 


oc c 
zb.b 


drive to achieve 


79.8 


74.8 


81.2 


87.8 


77.9 


78.9 


89.7 


"7C R 

/b.D 


7Q Q 

/y .y 


emotional health 


63.6 


67.8 


68.8 


63.6 


ry o ry 

62.6 


oy.4 


"70 1 
/Z. 1 


RH K 
DU.O 


RR 1 
OO. 1 


leadership ability 


57.9 


58.9 


61.8 


58.1 


54.4 


56.5 


oo.y 


cQ n 
bo.U 


Ro n 
oz .u 


matliematical ability 


91 .4 


85.5 


85.6 


78.7 


71 .5 


72.9 


7o.0 


C7 O 

b /.y 


f;r q 

OD.O 


physical health 


69.8 


Do. 9 


CO 1 

bo.z 


c;"? 1 
0 / . 1 




R1 o 


Rfi 9 
uu. z 


fil 9 


62.8 


popularity 


34.4 


42.5 


44.0 


28.9 


33.3 


33.3 


>1 o o 
4o.o 


4U.O 


A7 Q 
4/.0 


self-conndence (intellectual) 


72.5 


75.9 


72.8 


81.2 


74.4 


75.2 


79.7 


65.2 


"71 Q 
/I .O 


self-confidence (social) 


38.5 


40.8 


45.7 


31 .3 


36.8 


38.1 


CI A 

bl .4 


x Q n 
4o.U 


AO /I 


writing ability 


43.5 


49.6 


51.9 


62.1 


59.0 


55.7 


60.7 


52.9 


C C A 

bb.4 


in 1989 




















[ academic ability 


88.8 


. 89.4 


90.1 


92.0 


93.1 


OQ 1 
OO. 1 




OO.O 


QR A 
00.4 


artistic ability 


28.1 


34.9 


27.0 


30.7 


29.2 


32.9 


33.3 


T7 n 
z7.U 


OQ Q 

zy.y 


drive to achieve 


76.6 


78.7 


76.4 


74.9 


76.0 


71 .4 


O O A 

88.4 


"7Q n 
79. U 


"7R Q 
/D.O 


; emotional health 


58.6 


62.7 


63.6 


57.8 


56.9 


54.0 


bo.U 


R1 C 

bl .b 


R1 R 
O 1 .O 


' leadership ability 


63.6 


66.7 


70.7 


54.3 


53.8 


60.8 


69.3 


CO o 

b9.o 


RR Q 

ob.y 


mathematical ability 


92.2 


91.4 


79.6 


76.9 


75.4 


59.9 


66.3 


a 

bo. 4 


/( Q C 

4y .b 


1 physical health 


62.3 


69.0 


66.2 


59.8 


59.4 


U.A C 

54. o 


CQ C 


i;*7 1 


RQ 1 
OO. 1 


' popularity 


37.9 


44.3 


46.7 


32.7 


36.4 


37.3 


52.3 


>l o o 

43.3 


48.7 


self-confidence (intellectual) 


7d.1 


/y.o 


/ / . / 


Q 1 A 




7f; 1 

/O. 1 




77 0 


76.2 


1 self-confidence (social) 


42.9 


44.7 


52.9 


37.9 


42.5 


47.3 


bo.U 


CO f\ 

bU.U 


56.2 


1 writing ability 


50.3 


63.1 


59.7 


65.8 


OD.O 


/U.U 


DD.D 


RH "7 
DU. / 


RR 9 
oo.z 


listening ability 


63.6 


71 .8 


71 .0 


71 .4 


/y.u 


/D.y 


Q9 n 


QQ R 


R1 4 

O 1 .*T 


1 Students Reporting Much Stronger 




















1 Abihties and dkiiis in lVo9 


















q 

OO.O 


general knowledge 


46.5 


49.4 


52.2 


A A *^ 

44.2 


C C A. 

55.4 


ou.y 


CQ 


RR 7 

oo. / 


1 problem-solving skills 


59.2 


59.6 


41 .1 


4o. / 




1 


Al A 


QR Q 


<3U . O 


1 knowledge of particular riela 


70.1 


74.0 


63.7 


80.9 


"Jul 

75.3 


"71 O 

7z.z 


/b.y 


7Q Q 
/O.O 


9 
.z 


critical thinking ability 


39.7 


40.5 


40.7 


42.2 


46.6 


41 .5 


AC C 

4b. b 


4U.4 


AQ Q 
4o.O 


1 writing skills 


12.0 


15.3 


18.1 


14.1 


21 .0 


1 o i 
ZO.l 


01 R 

z1 .D 


on 7 

ZU. / 


97 Q 
Z / .O 


1 foreign language ability 


1 .9 


5.5 


8.1 


c c 
O.O 


Q 1 

9.1 


Q Q 

y.o 


1 n Q 


in 1 


1 1 R 


job-related skills 


39.5 


41 .3 


32.3 


25.0 


ZD. 5 


zy .y 


on n 


1 Q A 


9R Q 
zo 


1 religious beliefs & convictions 


8.2 


7.8 


12.4 


8.1 


y.y 


*7 "7 


11^ 

1 1 .4 


1 n R 

1 U.D 


11*^ 

1 1 »<3 


1 interest in grad/prof school 


25.0 


29.8 


28.7 


ol . / 


ACQ. 
40.D 


oo.u 


Q 

*f o .y 


RQ R 
OO.O 




preparation for grad/prof school 


27.0 


26.8 


27.0 


47.7 


47. o 


ob.z 


CO R 

bo.D 


DU.O 


QR 9 
OO . z 


^ leadership abilities 


25.5 


25.5 


33.3 


19.1 


2z.b 


oU.z 


Qn n 


OA Q 


QH n 


1 ability to work independently 


28.0 


31 .8 




Jz.z 


QQ Q 
OO.O 


'31; 9 
oo.z 


Q7 O 


QQ R 




interpersonal skills 


27.2 


29.8 


32.4 


22.6 


30.4 


33.7 


37.2 


O O Q 


Q7 C 
O /.O 


^ cultural awareness 


1 8.2 


26.3 


27.6 


ZO.l 


JU.4 


"7 




QR Q 


<30. 1 


1 acceptance of dif races/cultures 


IRQ 


zu.u 


911 


1 Q 1 


94. R 


26.6 


28.6 


26.8 


28.8 


compeii 11 V eness 


16.2 


18.0 


21.0 


6.0 


9.5 


14.2 


14.3 


14.4 


14.4 


confidence in academic abilities 


23.4 


26.7 


24.9 


16.6 


24.1 


23.7 


25.9 


26.7 


24.4 


1 public speaking ability 


17.4 


19.2 


22.7 


14.1 


17.2 


21. e 


18.4 


16.6 


19.8 


i ability to work cooperatively 


18.9 


19.6 


19.9 


1 11.6 


17.4 


18.9 


18.6 


18.0 


22.4 



I 
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DESCRIPTIVE PROFILE OF PERSISTERS, DEFECTORS, RECRUITS: CAREERS 



1 ITEM 


ENGINEER 


SCIENTIST 


PRACTITIONER 


Pertitt 


V «W4 Vtf % 










Porsttt 


Rttcfuit 




ILIVING ARRANGEMENTS 




















JPreferred for Fail 1985 




















f with parents or relatives 


13.5 


16.1 


1 0 9 


10 9 


lift 


Q n 


Q R 


7 9 
/ .z 


1 n 0 
1 u.z 


j other private home,apt,room 




1 R ? 


1 Q R 


1 1 A 




1 A R 


17 0 
1 /.Z 


01 

Z1 .o 


1 o.b 


college dormitory 




\}\J, w 


Rft ft 

oo.o 


fi7 A 


oo.u 


fj*7 "7 


00.1 


CO o 
OO.O 


o o o 
OO.Z 


1 fraternity or sorority house 


5.9 


6 4 


R 9 


9 9 


9 n 


9 fi 
Z.O 


o.o 


7 n 
/.o 


fi 7 
O. / 


I other campus housing 


5.9 


6.4 


4 7 


7 4 

/ .*T 


*r .O 


R R 


A R 
*f .O 


o.a 


O.O 


1 other 


0.8 


1 .8 


0 9 


0 0 

v .V/ 


0 7 


0 R 


u.o 


n 7 
u. / 


u.y 


Planned for Fall 1985 




















1 with parents or relatives 


18.9 


18.4 


14.6 


9 R 


19 7 


1 9 A 

1 Z .H 


1 R 
1 o. o 


1 fi 9 
1 O.Z 


1 A 0 
1 4. z 


J other private home,apt,room 


1 A 


9 ft 


1 A 


1 R 


U.O 


1 9 
1 . Z 


1 fi 


U.o 


1 . 1 


1 college dormitory 


77 7 


7*^ 9 


ft 1 1 




DQ Q 
OO.O 


OO.U 


O O £2 

oz.b 


81 .0 


82.9 


1 fraternity or sorority house 




0 4 


0 9 


n n 


n 9 


u.u 


u.o 


u.o 


n o 
U.z 


1 other campus housing 


1 .6 


5.2 


1 a 




9 


O ,\J 


1 R 


1 A 


1 A 

1 .*f 


i other 


0.1 


0 0 




9 n 


n 9 

V. z 


u. o 


U.*fr 


u.o 


A o 
u.z 


First Year 




















! with parents or relatives 


1 7.8 


1ft 7 


1 R ft 


9 1 


1 1 R 


n 9 
1 o . z 


1 '5 R 

1 o.o 


1 A 7 


1 Q 7 
1 0. / 


1 other private home,apt,room 


1 0 




^. o 


9 n 


9 n 
z.u 


1 K 


O 

Z.O 


o r\ 
Z.U 


1 .O 


1 college dormitory 


78.1 


74.9 


79.5 


86.3 


, 84.3 


82.9 


81.4 


81.4 


83.2 


P frat or sorority house 


1 7 


1 ? 


0 9 


1 0 




n fi 


n 7 
u. / 


u.o 


n 0 
U.Z 


1 other campus student housing 


1 .4 


2.4 


1 ? 


1 R 


1 R 


1 ft 

1 .o 


1 R 
1 .o 


1 A 


1 

1 .o 


I other 


0.1 


0 4 






n 9 

V. z 




u.u 


u.o 


O 0 
U.Z 


[Second Year 

1 with parents or relatives 




















17.4 


17.3 


1 7.7 


10 


19ft 


n 9 

1 o . z 


1 T fi 
1 o.o 


1 fi 1 

1 O. 1 


1 O.O 


j other private home, apt, room 


9.7 


1 ? 0 


10? 


Q 7 


114 

1 1 .H 


Q R 


1 A *5 
1 4.0 


1 K n 
1 o.u 


1 4.0 


1 college dormitory 




RR ft 


ft9 ft 
QZ.O 


fiQ 7 


DO. / 


OO.U 


CO Q 
Oa.a 


bU.4 


59. o 


frat or sorority house 


8.6 


8.4 


6.0 


3.6 


4 


A 9 


A ft 

H.O 


9 1 

Z . 1 


R 1 
O. 1 


r other campus student housing 


5.0 


5.6 


2.8 


6.7 




7 1 


R 9 


fi 9 
o. z 


R 

O.O 


i other 


0.3 


0.8 


0.5 


0 0 


0 ft 


u.o 


n A 

U.H 


u.o 


n 7 
u. / 


Third Year 




















with parents or relatives 


14.8 


16.3 


14.0 


9 ft 


114 


19 9 
1 z . z 


1A T 

1 H.O 


1 R 0 
1 O.Z 


1 *5 A 


1 other private home,apt,room 


28.9 




58 7 


7^ 7 


97 ft 
Z / .o 


9R R 
ZO. O 


OR R 
ZD.O 


oo.u 


OQ Q 


college dormitory 








AQ n 


4o.O 


/too 
4z.z 


4o.y 


At C 

41 .5 


41 .5 


frat or sorority house 


11.1 


9 3 


8 ft 


R 7 


7 


7 

/ .O 


R 9 
O.Z 


0 Q 
Z.a 


fi 1 
o. 1 


other campus student housing 


8.4 


8.1 


5.4 


9 ft 


7 R 


1 n fi 

1 u. o 


Q A 


7 A 


7 7 


other 


0.4 


2.8 


0.9 


1 .0 


1 0 


9 1 
^ . 1 


n 7 

u. / 


u.u 


1 R 


[Fourth Year 




















1 with parents or relatives 


13.4 


16.0 


14.5 


9.7 


1 2.2 


1*^ ^ 


1 R R 


1 R 

1 u .o 


1 A Q 


1 other private home,apt,room 


40.7 


37.0 


36.7 


33.8 


37.7 


32.8 


34.2 


39.2 


38.7 


L college dormitory 


26.8 


28.8 


35.8 


37.9 


37.9 


33.1 


31.8 


29.7 


31.4 


[ frat or sorority house 


9.3 


9.9 


5.5 


5.1 


3.2 


6.8 


5.2 


4.1 


5.4 


r other campus student housing 


8.2 


6.6 


6.4 


t2.8 


7.4 


13.0 


11.5 


10.2 


7.7 


[ other 


1.7 


1.6 


1.2 


0.5 


1.6 


0.9 


0.7 


0.6 


1.8 
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DESCRIPTIVE PROFILE OF PERSISTERS. DEFECTORS. RECRUITS: CAREERS 





ENGINEER 


SCIENTIST 


PRACTITIONER 


ITEM 


Persist 


Recruit 




Persist 




Defect 


Persist 


Recruit 




College Attribute Noted as 




















Very D^criptive 




















easy to see fac outside off hrs 


31.1 


33.5 


36.1 


52.3 


51 .6 


41 4 




47 


AA 1 


great conformity among students 


22.0 


28.1 


32 9 


20 1 






9*^ 


9fi R 


97 ft 


most students very bright 


39.1 


46 1 




43 7 


'^7 4 




Aft ft 


Aft 1 


A1 


admin open about policies 


13.1 


1R Q 


1fi 0 


111 

1 1 . f 


14 1 


1 Q 


1 7 


1 ft A 


1 o.o 


keen competition for grades 


42.2 




41 Q 






'^1 7 




'^n ft 


79 ft 


courses more theoret than prac 


36.5 


31.6 


31 .2 


25.1 


25.2 


28 4 


22.1 


9*^ 


9A 7 


fac rewarded for advising slcills 


4.9 


4.9 


6.1 


5.1 


5.1 




fi 7 


7 1 

/ . i 


R fi 


little std contact out of class 


5.4 


4.8 


4.9 


3.0 


3.3 


5 6 


'5 9 


7 9 


^ 0 
«j . V/ 


faculty at odds with admin 


4.6 


4.5 


5.1 


8 2 


7 7 


7 8 


u .o 


fi 7 




intercoll sports overemphasized 


7.3 


4.7 


1 1 .3 


9.5 


8.2 


9 2 


8 R 


ft 9 




classes usually informal 


25.3 


25.2 


22.4 




99 ft 


. ^ 


9ft 




'^9 9 


faculty respect each other 


36.7 


43.6 


44.3 


47.5 


52.9 


49.6 


49.6 


52 1 


49 Q 


most stdnts treated like numbers 


15.0 


12.6 


18.6 


8.0 


8 3 


10 1 


8 9 


10 1 


110 


1 social activities overemphasized 


4.2 


8.4 


5 8 


9 6 


6 ft 




4 9 


fi n 


7 9 


1 little contact between students 


6.9 


3.6 


6 4 




o .o 




9 




A 1 


student body apathetic 


27.7 


23.6 


22.3 


27.1 


90 4 


91 0 


1 q ^5 


91 1 


1 Q fi 


stdnts don't socialize regularly 


3.0 


3.5 


3.0 


2.0 


1 0 


1 ti 


1 Q 


9 9 


O.O 


fac rewarded for good teaching 


12.5 


19 0 


12 6 


1^8 


1R Q 


m Q 

1 o . ^ 


1 ft 1 

1 O. 1 


1 Q 9 


1 ft 1 


Pians for Fall 1989 




















attend college full-time 


45.3 


52.2 


37.2 


16 1 


'?'? 0 


97 8 




O 1 . 


97 R 


attend college part-time 


2.3 


4.3 


1 4 


1 R 


o .o 


8 
o. o 


A 1 




O.O 


attend graduate school 


15.6 


17.6 


1 7.1 




41 9 




Q 1 .Q 


A1 1 


9R 9 


attend vocational program 


1.1 


0.0 


1 .0 


0.0 


0 0 




0 4 


0 0 


n A 


work full-time 


41.8 


29.8 


42.1 


24.6 


34.1 


50.0 


99 Q 


97 0 


46 1 


work part-time 


17.7 


25 9 


22.0 


17.6 


19.5 


21 .6 


1 5.4 


27.0 


24.1 


serve in Armed Forces 


2.8 


2.7 


14.6 


1 .0 


1 .2 


4.1 


1 .9 


1 6 


1 

1 .o 


travel 


2.2 


3.1 


2.9 


5.0 


3.9 


3.8 


3.9 


1 .6 


5.5 


do volunteer work 


4.3 


3.1 


4.5 


4.5 


7 


8 ^ 


1 0 Q 


m ft 


Q 9 


stay at home 


2.8 


4.3 


3.4 


2.0 


3 9 


4 1 


9 


9 7 




Permission to Use LD. in 1985 




















yes 


84.6 


84.5 


83.6 


81.0 


81.6 


81.9 


82.1 


82.0 


83.4 


no 


15.4 


15.5 


16.4 


19.0 


18.4 


18.1 


17.9 


18.0 


16.6 


in 1989 




















yes 


71.3 


79.8 


72.3 


76.4 


81.4 


77.0 


75.0 


75.8 


75.9 


no 


28.7 


20.2 


27.7 


23.6 


18.6 


23.0 


25.0 


24.2 


24.1 



I 
I 
I 
I 
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DESCRIPTIVE PROFILE OF PERSISTERS. DEFECTORS. RECRUITS: CAREERS 



ITEM 



Pei'sonal Objectives Noted as 
Very Important or Essential 
in 1985 

achieve in a performing art 
be expert on finance/commerce 
be involved in environ cleanup 
be successful in own business 
be very well off financially 
become authority in my field 
create artistic work 
develop philosophy of life 
have admin responsibility 
help others in difficulty 
influence political structure 
influence social values 
obtain recog from colleagues 
participate in community action 
promote racial understanding 
raise a family 

theoretical contrib to science 
write original works 
in 1989 

achieve in a performing art 
be expert on finance/conmierce 
be involved in environ cleanup 
be successftil in own business 
be very well off financially 
become authority in my field 
create artistic work 
develop philosophy of life 
have admin responsibility 
help others in difficulty 
influence political structure 
influence social values 
obtain recog from colleagues 
participate in community action 
promote racial understanding 
raise a family 

theoretical contrib to science 
write original works 



ENGINEER 



Persist Recruit 



Defect 



5.5 
14.7 
21.9 
36.9 
70.6 
68.6 

6.4 
42.4 
38.1 
48.8 
10.9 
21.3 
55.8 
16.5 
25.2 
68.5 
32.3 

6.1 

6.9 
15.0 
33.6 
31.0 
61.4 
65.4 

7.2 
48.8 
46.8 
53.1 
12.6 
29.2 
49.5 
21.2 
24.8 
68.6 
27.0 

7.2 



11.0 
21.9 
21.1 
38.6 
66.2 
73.7 
11.9 
45.4 
36.5 
53.2 
11.9 
25.2 
59.8 
17.0 
30.7 
66.4 
32.9 
8.2 

8.3 
15.0 
36.6 
40.6 
64.4 
69.3 
10.6 
50.0 
46.6 
56.3 
15.4 
30.4 
57.7 
20.9 
27.6 
67.6 
35.8 

9.4 



7.2 
17.6 
19.1 
36.4 
70.1 
73.5 

5.7 
48.5 
41.1 
54.9 
14.8 
24.5 
56.0 
20.4 
34.2 
72.9 
32.1 

8.5 

7.2 
25.9 
33.5 
40.4 
57.8 
67.0 
10.7 
51.7 
49.7 
60.4 
20.6 
37.6 
46.7 
26.1 
30.2 
69.0 
15.1 
12.2 



SCIENTIST 



Parclct Recruit Defect 



13.2 
2.6 
37.2 
12.7 
42.3 
76.4 
8.9 
52.1 
18.4 
54.7 
10.1 
17.4 
60.5 
16.9 
35.8 
55.9 
70.5 
15.8 

6.5 
4.0 
49.2 
10.6 
32.2 
69,8 
9.5 
56.6 
23.1 
49.7 
12.1 
31.2 
62.3 
21.7 
33.7 
52.5 
70.4 
13.6 



10.5 
11.6 
29.1 
29.5 
50.9 
73.6 
10.0 
57.3 
25.8 
61.0 
11.8 
25.3 
56.7 
23.6 
37.1 
62.5 
36.1 
13.5 

6.6 
5.8 
56.4 
15.3 
36.8 
76.3 
11.2 
60.0 
24.8 
61.5 
17.2 
39.5 
59.2 
29.9 
37.8 
61.6 
60.5 
15.6 



11.3 
8.6 
34.5 
23.0 
50.2 
77.7 
8.9 
52.3 
24.8 
64.3 
13.4 
23.1 
60.8 
26.5 
41.5 
61.7 
62.2 
17.5 

11.0 
10.9 
51.2 
26.7 
45.3 
62.4 
10.4 
58.2 
35.6 
65.7 
21.0 
45.0 
55.3 
28.9 
38.5 
62.1 
24.9 
18.3 



PRACTITIONER 



Pareiet Recruit 



Defect 



10.8 

9.3 
21.4 
52.8 
63.0 
76.2 

7.8 
56.2 
30.2 
80.2 
13.2 
31.0 
62.2 
30.4 
42.5 
74.7 
36.3 
10.7 

9.6 
5.8 
37.1 
43.7 
48.8 
72.6 
8.7 
63.7 
30.5 
85.4 
17.4 
49.1 
56.2 
43.8 
46.3 
72.5 
37.6 
12.8 



14.5 
16.2 
21.6 
42.2 
59.4 
71.5 
10.9 
57.6 
35.8 
73.7 
13.1 
31.1 
52.7 
22.9 
41.4 
73.2 
24.2 
16.0 

8.7 
4.4 
39.5 
40.4 
50.5 
74.6 
1 1.2 
65.2 
34.0 
86.3 
17.8 
52.6 
55.7 
39.3 
46.8 
74.0 
34.8 
12.6 



9.6 
10.5 
21.2 
50.6 
62.0 
74.7 

8.0 
53.9 
31.8 
79.5 
13.1 
34.3 
59.3 
30.0 
40.3 
72.3 
34.2 
1 1.4 

9.0 
17.0 
40.1 
32.2 
54.7 
67.3 
13.3 
60.0 
42.4 
74.3 
23.8 
54.1 
51.3 
39.4 
46.8 
70.8 
19.8 
16.5 
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DESCRIPTIVE PROFILE OF PERSiSTERS, DEFECTORS, RECRUITS: CAREERS 



ITEM 



Political Orientation in 1985 

far left 
liberal 

middle of the road 
conservative 
far right 
in 1989 
far left 
liberal 

middle of the road 
conservative 

far right 



Agrees Strongly/Somewhat in 1985 
abolish death penalty 
abortion should be legalized 
busing OK to achieve balance 
college ban extreme speakers 
college raises earning power 
college regulate off-campus acts 
equal opportunity for women 
gov't not controlling pollution 
gov't not promoting disarmament 
high school grading too easy 
ind can do little to change soc 
marijuana should be legalized 
married women best at home 
national health care plan needed 
raise taxes to reduce deficit 
wealthy should pay more taxes 

in 1989 

abolish death penalty 
abortion should be legalized 
busing OK to achieve balance 
coll ban extreme speakers 
coll involvement in social pgms 
coll regulate off-campus acts 
college raises earning power 
control AIDS w/mandatory testing 
equal opportunity for women 
gov't not controlling pollution 
gov't not promoting disarmament 
grading in college too easy 
ind can do little to change soc 
man not entitled to sex on date 
marijuana should be legalized 
married women best at home 
national health care plan needed 
racial discrim no longer problem 
raise taxes to reduce deficit 
wealthy should pay more taxes 



ENGINEER 



Persist Rscruit 



Dafect 



1.7 
21.0 

47.3 
28.6 
1.5 

0.7 
18.3 
40.8 
38.6 

1.6 



1.8 
20.6 
45.2 
29.8 

2.6 

0.4 
23.8 
36.1 
37.7 

2.0 



20.4 
54.2 
37.4 
20.8 
71.3 
12.0 
92.4 
79.3 
62.7 
58.2 
35.2 
15.6 
21.6 
50.3 
29.9 
79.4 

19.1 
69.2 
39.5 
18.0 
70.5 
8.6 
49.3 
35.3 
94.9 
87.2 
51.9 
31.3 
39.3 
91.9 
16.3 
12.5 
56.2 
16.8 
35.4 
72.1 



21.3 
56.9 
46.3 
21.9 
68.0 
15.1 
91.8 
77.5 
60.4 
68.3 
34.4 
19.6 
21.9 
42.6 
34.9 
75.3 

18.4 
67.7 
40.0 
19.0 
73.2 
9.6 
50.8 
30.0 
97.6 
83.0 
48.8 
30.2 
34.9 
96.8 
18.1 
12.0 
49.6 
19.8 
30.3 
70.0 



0.8 
21.7 
47.1 
29.0 

1.4 

1.1 
23.9 
37.4 
36.4 

1.3 



23.0 
56.6 
4k. 6 
21.2 
66.7 
9.4 
93.9 
77.7 
58.6 
61.3 
31.2 
17.0 
18.7 
48.8 
27.5 
74.9 

22.7 
69.6 
41.4 
16.7 
74.6 
13.3 
43.3 
32.5 
96.5 
86.7 
50.1 
31.1 
32.3 
94.3 
22.9 
10.2 
54.2 
14.3 
34.0 
73.2 



SCIENTIST 



Psrsist Recruit Defect 



2.0 
33.0 

39.1 
23.9 
2.0 

3.1 
39.8 
36.7 
19.4 

1.0 



28.9 
62.6 
47.4 
16.2 
51.3 
1 1.5 
95.3 
84.2 
73.3 
71.4 
34.6 
14.7 
12.6 
57.4 
39.5 
80.1 

36.0 
77.4 
46.7 
12.6 
82.8 

9.5 
29.6 
25.6 
98.5 
98.0 
67.8 
40.8 
37.7 
95.5 
25.1 

5.5 
67.3 
11.1 
43.7 
82.3 



3.6 
29.4 
44.1 
22.3 

0.6 

4.1 
40.6 
34.4 
20.2 

0.8 



2.1 
28.5 
46.7 
20.9 

1.8 

2.7 
34.8 
33.6 
27.3 

1.5 



29.0 
64.1 
50.0 
18.3 
52.1 
10.8 
95.8 
85.6 
72.7 
60.8 
30.7 
19.7 
12.0 
53.6 
33.5 
79.9 

33.3 
78.1 
52.9 
13.2 
83.4 

8.1 
30.8 
23.6 
97.1 
94.0 
76.0 
38.0 
29.6 
95.9 
28.6 

4.3 
67.8 

8.5 
46.1 
80.2 



29.4 
61.4 
46.6 
15.2 
56.4 
12.6 
97.0 
84.5 
72.7 
67.9 
28.7 
21.8 
10.9 
54.6 
32.8 
78.2 

31.3 
77.2 
44.3 
11.7 
75.2 
10.5 
36.7 
30.7 
97.9 
91.9 
71.0 
39.0 
32.1 
96.4 
25.5 

7.2 
68.2 

9.0 
39.4 
80.0 



PRAcrrnoNER 



Persist Recruit Defect 



0.9 
25.4 
46.3 
26.1 

1.3 

2.3 
35.7 
35.4 
26.2 

0.3 



29.6 
58.1 
48.8 
17.2 
54.8 
1 1.3 
95.2 
82.4 
71.5 
59.0 
31.6 
14.3 
12.8 
51.1 
26.5 
71.9 

31.6 
72.5 
48.6 
12.4 
85.7 
12.4 
30.6 
28.0 
96.8 
94.5 
74.0 
30.8 
24.9 
96.8 
20.4 

4.4 
64.1 

5.4 
34.8 
71.9 



1.1 
28.7 
51.3 
18.0 

0.8 

1.4 
37.5 
38.1 
22.7 

0.3 



34.2 
61.2 
51.3 
18.9 
50.7 
12.6 
96.0 
81.6 
76.1 
56.8 
23.9 
20.3 
16.3 
59.4 
24.1 
73.1 

31.6 
77.7 
48.8 
12.0 
85.8 
10.7 
33.1 
31.2 
96.7 
95.9 
74.9 
34.7 
24.0 
95.4 
20.3 

6.3 
73.2 

7.4 
30.6 
73.9 



1.6 
27.9 
45.8 
23.5 

1.1 

3.1 
34.5 
37.4 
24.5 

0.5 



30.0 
58.5 
50.8 
19.5 
56.8 
11.1 
95.4 
81.9 
75.6 
55.0 
31.5 
19.0 
11.9 
53.9 
26.1 
72.5 

29.2 
75.8 
52.1 
12.3 
83.1 

7.9 
38.0 
28.0 
97.3 
92.2 
75.0 
32.1 
27.1 
96.3 
23.3 

6.0 
65.0 

9.1 
35.4 
73.9 
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DESCRIPTIVE PROFILE OF PERSISTERS. DEFECTORS. RECRUITS: CAREERS 



ITEM 



ENGINEER 



Persist Recruit Defect 



SCIENTIST 



Panict Recruit Defect 



PRACTITIONER 



Pertlet 



Recruit Defect 



Agrees Strongly or Somewhat 
a lot of racial conflict here 
admin care little about students 
admin considers faculty concerns 
admin considers student concerns 
courses inci feminist perspectve 
courses incI minority perspectve 
curriculum over-specialized 
ethnic groups communicate well 
he committed to welfare of coll 
fac feels students well-prepared 
fac interested in acad problems 
fac interested in student probs 
fac positive about gen ed pgm 
fac sensitive to minority issues 
low trust btwn minorities/admin 
many students don't "fit in" 
oppty for fac/stdnt socializing 
students resent required courses 



18.4 
38.4 
68.2 
42.5 
28.0 
28.8 
26.5 
67.6 
69.7 
77.7 
65.4 
44.9 
84.0 
60.5 
27.5 
31.1 
40.8 
58.1 



18.8 
33.9 
74.3 
46.4 
31.0 
42.0 
24.3 
69.6 
72.6 
69.0 
58.1 
48.0 
86.3 
68.9 
30.0 
33.5 
49.6 
55.1 



21.9 
35.7 
69.5 
42.8 
36.9 
34.1 
25.4 
67.1 
70.3 
76.0 
67.2 
53.4 
84.3 
66.3 
27.0 
32.2 
40.8 
53.2 



18.8 
39.0 
65.8 
42.9 
46.4 
42.9 
21.0 
71.1 
79.0 
78.4 
82.7 
72.1 
88.5 
71.5 
33.7 
28.1 
56.9 
57.9 



20.6 
31.4 
70.3 
51.3 
49.4 
44.0 
18.2 
69.9 
76.0 
76.9 
80.5 
70.4 
88.0 
76.1 
32.1 
29.6 
58.6 
51.6 



19.8 
31.4 
69.7 
49.5 
47.3 
48.5 
21.1 
69.1 
78.1 
75.5 
72.5 
64.2 
86.9 
71.9 
32.5 
35.5 
48.1 
49.8 



25.5 
28.0 
73.5 
50.2 
50.8 
48.0 
18.3 
69.4 
78.2 
83.4 
76.6 
65.5 
88.5 
70.3 
30.9 
33.1 
56.6 
46.6 



26.5 
27.5 
69.0 
45.8 
47.9 
45.4 
20.4 
70.2 
78.6 
77.0 
73.7 
66.5 
90.8 
73.1 
30.5 
32.7 
50.3 
50.1 



25.5 
29.7 
68.6 
47.1 
47.8 
48.1 
20.4 
67.1 
77.4 
75.9 
74.5 
64.7 
88.0 
72.7 
30.0 
33.2 
53.6 
49.8 



Objectives Rated as High or 
Highest Priorities for College 
allow airing of diff opinions 
conduct basic & applied research 
create multi-cultural environ 
create positive undergrad exp 
devel apprec of multi-cultul soc 
devel community among fac/stdnts 
devel leadership ability in fac 
devel leadership abil in stdnts 
economize and cut costs 
enhance inst's national image 
facilitate comm svcs involvement 
help solve soc/environ problems 
help students understand values 
hire faculty "stars" 
increase minorities in fac/admin 
increase women in fac/admin 
increase/ maintain inst prestige 
promote intellectual development 
raise money for the institution 
recruit more minority students 
teach students how to change soc 



36.3 
66.4 
29.3 
61.7 
25.8 
24.3 
32.0 
42.5 
38.0 
78.7 
21.0 
23.1 
34.6 
27.4 
23.4 
15.3 
81.1 
79.3 
72.2 
35.1 
18.6 



40.7 
66.0 
32.4 
56.3 
33.3 
29.1 
34.9 
46.9 
36.8 
79.8 
21.7 
21.7 
34.3 
27.8 
24.4 
23.8 
83.0 
76.0 
73.2 
36.1 
20.6 



38.6 
56.1 
31.1 
60.0 
30.0 
32.0 
35.2 
48.5 
33.8 
77.5 
22.0 
21.0 
43.0 
26.1 
23.2 
18.7 
81.7 
79.1 
62.1 
36.3 
24.6 



50.5 
56.8 
35.4 
66.3 
38.9 
37.2 
28.7 
32.7 
34.5 
75.3 
21.7 
27.3 
46.2 
27.9 
21.2 
22.3 
84.3 
87.9 
69.3 
34.5 
22.3 



50.0 
54.2 
41.6 
73.2 
40.4 
43.5 
30.8 
45.0 
33.4 
72.4 
27.8 
31.1 
51.9 
22.0 
27.1 
26.7 
81.3 
85.4 
71.3 
41.6 
28.3 



49.8 
54.7 
39.8 
65.9 
43.7 
39.0 
30.1 
45.5 
33.1 
79.5 
27.0 
23.1 
49.2 
27.3 
26.4 
25.6 
86.8 
85.6 
73.9 
41.4 
26.4 



50.4 
56.0 
44.2 
72.3 
46.9 
48.0 
35.5 
48.2 
36.2 
73.5 
34.1 
28.3 
56.5 
27.4 
29.7 
27.3 
81.1 
86.5 
71.9 
40.1 
30.7 



49.2 
54.5 
45.3 
70.5 
44.9 
44.5 
36.2 
44.5 
30.5 
76.0 
34.4 
33.2 
58.5 
25.0 
29.3 
28.1 
80.8 
86.1 
69.0 
37.6 
36.3 



50.4 
53.1 
43.7 
73.4 
46.8 
45.9 
36.0 
54.1 
36.0 
72.2 
36.7 
30.9 
57.1 
23.4 
26.7 
28.6 
82.5 
84.3 
68.4 
38.7 
33.9 



Want Copy of Survey Results 
no 

yes 



10.1 
89.9 



7.5 
92.5 



6.9 
93.1 



10.2 
89.8 



6.9 
93.1 



7.6 
92.4 



7.4 
92.6 



6.7 
93.3 



6.2 
93.8 



I 
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DESCRIPTIVE PROFILE OF PERSISTERS. DEFECTORS, RECRUITS: CAREERS 



ITEM 


ENGINEER 


SCIENTIST 


PRACTITIONER 


Persist 


Recruh 


D«f«ct 


Parsist 


Racruit 


Defect 


Percict 


Recruit 


Defect 


HOURS PER WEEK IN THE 
PAST YEAR SPENT ON 




















None 




















classes/labs 






n R 

u.o 


u.u 


u.u 


u.o 


U.4 


U,o 


U.b 


studying/homework 






n 1 

U. 1 


n R 

U.D 


U.U 


u.u 


U.U 


U.o 


r\ o 
U.2 


socializing with friends 






u.u 


u.u 


n A 


u.o 


U.U 


U.U 


r\ o 
U.2 


talk with faculty outside class 




7 Q 


R 7 


9 C 
Z.D 


O.I 


O.U 


~7 Q 

7.y 


A n 

4.2 


5.8 


exercising/sports 




R n 
o.U 


D.O 


K 1 
D. 1 


c; ft 
D.O 


Q Q 
O.O 


O.U 


4.7 


4.1 


reading for pleasure 


9Q 7 


9Q A 

zy .*f 


9C "7 

ZD. / 


zl .o 


Z4.D 




25. o 


25.4 


22.6 


using a personal computer 


D.O 




1 Q c 

1 o.D 


z /.4 


1 Q /I 

1 y .4 


O 1 *D 
Z 1 .O 


O ^ 1 

26.1 


27.5 


24.8 


partvins 




17 9 

1 / .z 


19ft 

1 z.o 


1 o.o 


1 Q Q 
1 O.O 


1 y.4 


14.1 


1 2.2 


1 3.4 


working (for pay) 




Q9 Q 




1 "7 Q 

1 / .o 


z4.D 


O 1 Q 

zl .y 


27,7 


24.0 


23.5 


volunteer work 


70 7 


RQ n 


R7 n 
o / .u 


79 ft 

/Z.o 


ftc^ n 
OD.U 


ft 1 A 

O ! .4 


DU.O 


/ICO 

4b. o 


58. U 


student clubs/groups 




1 

OD. 1 




OO.Z 


ob.o 


32. 1 


21 .3 


30.5 


32.2 


watching TV 


Q n 


1 Z.U 


11 .z 


1 ».3 


14.9 


1 0.8 


13.3 


10.8 


10.3 


commuting to camnu<; 


. O 


A4 ft 


4R 7 
*tO. / 


RA A 
D*f .*f 


Kn ft 

DU.O 


D4.D 


>1 Q "7 

4y . / 


A~7 
4 /.U 


A C C 

4d.d 


religious services/meetings 


HJJ . U 


oo. o 


RH R 
DU.O 


ftl 7 
O 1 . / 


CP 9 
Do.Z 


C"7 "7 

D /. / 


>1 c o 
4d.z 


A Q C 

4y.D 


A r% A 

4y.4 


bobbies 


ZD. / 


9R R 
ZO.O 


9A 7 
Z'f . / 


zD.a 


oU.o 


O C 1 

zo. 1 


oc n 
zo.u 


22.3 


25.0 


Six or More 




















classes/labs 




Q7 9 
\7 / .Z 


Q9 R 
aZ.O 


Qft A 


Q/1 Q 

y4.o 


y4.u 


QA C 


QA O 

y4.2 


93.3 


studying/homework 




Q9 n 

aZ .U 


R*^ ft 


P7 Q 


G"7 

o / .D 


OA Q 

o4.o 


by .o 


00.4 


82.8 


socializing with friends 


7R 9 
/ u . z 


71 n 

/ 1 .u 


RH n 
OU.U 


7R 7 
/O. / 


"7Q 9 
/O.Z 


"7/1 O 

/4.0 


"7Q O 

/y.o 


"70 ~7 

/o,7 


~70 O 

7o.2 


talk with faculty outside class 


9 Pi 

z.u 


Q ft 

o.o 




D. 1 


D.Z 


O.O 


4.1 


D.O 


4.8 


exercising/sports 


9Q y1 




O Q O 
OO.Z 


zd.^ 


^o.4 


O ~7 ~7 

2.1 J 


32,3 


28,9 


27.1 


reading for pleasure 




*f .u 


C "7 
D. / 


"7 C 
/.D 


D.4 


11.0 


5.3 


5.8 


7.2 


using a personal computer 


9R 9 
zo. z 


T1 7 


97 1 
Z / . 1 


1 7 R 


9n 9 
ZU.z 


9"7 9 

z /. z 


1 >1 o 

1 4.0 


ACQ 

1 O.y 


1 y.u 


partying 


97 1 


9A R 


97 1 
z / . 1 


1 R R 
1 O.O 


9R ft 
ZO.O 


9*3 n 
zo.u 


o"7 n 
z /.U 


0"7 ft 
Z /.D 


0 1 A 

ol .4 


working (for pay) 


4*^ 1 


R9 n 

UZ .VJ 


RR 1 
oo. 1 


RH 7 
OU. / 


R7 ^ 
O / .O 


C^O Q 

Dr^.y 


E^ft O 

Do.Z 


ftl ft 
O ! .O 


CEC n 
oD.U 


volunteer work 


1 1 
1 • 1 


9 n 

Z .VJ 




1 R 
1 .o 


'3 R 
O.O 


A R 
*f . D 


7 ft 

/ .o 


n ft 

O.O 


ft Q 

o.y 


student clubs/groups 


1 n R 


R 4 


1 9 n 
1 z.u 


1 n 9 
1 u.z 


1 1 R 
1 1 .D 


1 n u 
1 U.D 


1 Q 1 
1 0. 1 


1 O Q 

1 o.y 


1 o o 
1 O.O 


watching TV 




9^ 1 
zo. 1 


9Q 1 
Za. 1 


on R 
zu.o 


9t; n 

ZD .U 


0"7 *a 
Z /.o 


oe; *2 
zD.o 


0"7 tZ 

z /,b 


O O ~7 

2o.7 


commuting to campus 


7 7 


Q R 


7 R 
/ . o 


1 


ft 9 
O.Z 


ft '3 
O.O 


ft Q 

o.y 


Q O 
O.O 


1 "7 


religious services/meetings 


9 n 


9 A 

Z .*f 


9 A 
Z .*f 


1 n 
1 .u 


1 9 

1 .z 


1 

1 .D 


1 o 
1 .o 


1 A 

1 ,4 


O ~7 

2.7 


hobbies 


7 9 
/ .Z 


t; R 

D.O 


inn 
1 u.u 


ft 1 

0. 1 


y .z 


y.y 


"7 O 

7,2 


7,8 


7.4 


Sixteen or More 




















classes/labs 


RO Q 


ft>l c 
0*f .0 


D4.0 


ftO A 

uz.4 


DD.D 


C 1 o 

bl .2 


60. o 


51 .0 


49.0 


studying/homework 






Ad R 
*f U.o 




AR Q 
*fO .y 


Qft n 
oo.u 


/I 9 O 
4Z,0 


O O Q 
OO.O 


o o o 

OO.O 


socializing with friends 


9R 7 


9? 4 


?1 4 


9Q 4 

ZC7 .H 


9R 7 
ZO . / 


^31 '3 
O 1 . o 


9Q Q 
ZO.O 


9Q O 

zy .o 


09 n 
oz.u 


talk with faculty outside class 


0 1 


n 0 

\J . w 


D 1 


1 n 

1 .U 


n A 


u.u 


u,o 


r\ Q 
u.o 


n ft 

U.D 


exercising/sports 


4 R 


7 1 
/ . 1 


R R 


9 n 

z . u 


R A 
O.H 


A R 
*f .o 


i1 "7 
4, / 


ft Q 

o.y 


C EC 

b.D 


reading for pleasure 


0 1 


0 A 


n R 


1 n 

1 .u 


n R 
u.o 


9 7 
z. / 


n 7 
u. / 


u.o 


n o 
U.z 


using a personal computer 


6.7 


A R 


7 4 


R 
o . u 


4 R 


R Q 
o. y 


u,y 


1 7 


>i ft 
4.0 


partying 


3.6 


2.4 


R R 


R 
o . u 


4 R 

*T . O 


A 9 

H. Z 


A 7 


^5 ft 
O.O 


7 1 


working (for pay) 


1 8.1 


91 0 


9R R 
zo. u 


9*^ n 

zo.u 


1 Q 7 


9A Q 

Z'f. y 


9Q 9 
ZO,Z 


oe; a 
zD,4 


OQ Q 

zo.y 


volunteer work 


0.0 


0 0 


0 R 
u.u 


u«u 


1 n 

1 .u 


1 R 


1 9 
1 ,Z 


1 Q 

1 .y 


9 n 
Z.U 


student clubs/groups 


9 9 
^ . z 


1 R 
1 .o 


1 Q 


1 R 
1 .D 


1 A 


1 Q 


o o 
z.z 


u.o 


O ~7 

Z.7 


watching TV 


5.4 


4.4 


5.2 


3.0 


2.5 


5.1 


3,4 


3.3 


5.0 


commuting to campus 


0.4 


0.0 


0.6 


0.0 


0.6 


0.0 


0.6 


1.7 


0.4 


religious services/meetings 


0.3 


0.0 


0.1 


0.0 


0.0 


0.0 


0.1 


0,0 


0.3 


hobbies 


1.5 


2.0 


1.6 


0.0 


1.2 


3.0 


1,5 


1.7 


1.3 
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DESCRIPTIVE PROFILE OF PERSISTERS, DEFECTORS, RECRUITS: CAREERS 



ITEM 



ENGINEER 



Persist Rtcruit Defect 



SCIENTIST 



Persist Recruit Defect 



PRAcrrrioNER 



Persist Recruit Defect 



Religious Preference in 1985 
Baptist 
Buddhist 

Congregational (U.C.C.) 

Eastern Orthodox 

Episcopal 

Islamic 

Jewish 

Latter Day Saints (Mormon) 

Lutheran 

Methodist 

Presbyterian 

Quaker (Society of Friends) 
Roman Catholic 
Seventh Day Adventist 
other Protestant 
other religion 
none 
in 1989 
Baptist 
Buddhist 

Congregational (UCC) 

Eastern Orthodox 

Episcopal 

Islamic 

Jewish 

Latter Day Saints (Mormon) 

Lutheran 

Methodist 

Presbyterian 

Quaker 

Roman Catholic 
Seventh Day Adventist 
other Protestant 
other religion 
none 



9.4 
0.6 
1.8 
0.1 
2.6 
0.0 
2.2 
0.3 
9.7 
6.7 
6.2 
0.1 

40.1 
0.3 
4.0 
3.5 

12.2 

8.6 
0.7 
1.6 
0.3 
2.7 
0.0 
2.0 
0.1 
8.5 
6.2 
6.4 
0.0 

37.8 
0.1 
4.5 
2.7 

17.7 



12.3 
0.5 
1.4 
0.9 
1.4 
0.5 
3.2 
0.9 
6.4 
9.1 
4.1 
0.0 

37.7 
0.0 
5.9 
4.1 

11.8 

13.0 
0.0 
0.4 
0.8 
1.6 
0.8 
2.8 
0.4 
4.7 
8.7 
3.9 
0.4 

32.7 
0.0 
7.1 
4.3 

18.5 



7.8 
0.6 
1.9 
0.4 
2.5 
0.4 
2.2 
0.5 
6.1 
8.5 
4.7 
0.0 

42.9 
0.1 
5.7 
3.8 

11.9 

7.6 
0.9 
2.0 
0.5 
2.3 
0.3 
2.3 
0.5 
6.0 
6.3 
3.9 
0.1 

39.0 
0.0 
7.1 
3.1 

18.1 



3.6 
0.0 
2.6 
1.0 
1.6 
0.0 
4.7 
0.0 
5.2 

13.0 
6.7 
1.0 

30.1 
1.0 
8.8 
3.6 

17.1 

3.5 
0.5 
2.0 
1.0 
1.5 
0.0 
4.5 
0.0 
1.0 

10.1 
7.0 
2.0 

24.6 
0.0 
5.5 
7.5 

29.1 



8.7 
0.2 
3.4 
0.8 
3.8 
0.0 
4.2 
0.0 
5.0 
7.4 
4.0 
0.6 

31.2 
0.2 
5.8 
3.0 

21.5 

6.2 
1.0 
2.3 
0.8 
3.9 
0.0 
4.3 
0.0 
4.6 
6.8 
4.1 
0.6 

27.3 
0.2 
5.8 
4.1 

28.2 



5.3 
0.3 
3.1 
0.3 
4.6 
0.0 
2.8 
0.0 
5.9 
8.4 
8.7 
0.0 

33.1 
0.6 
5.0 
7.1 

14.9 

6.9 
1.5 
2.1 
0.3 
4.2 
0.0 
2.7 
0.0 
5.4 
6.6 
5.1 
0.0 

29.9 
0.3 
6.0 
4.8 

24.3 



8.2 
0.6 
1.5 
1.8 
2.5 
0.3 
6.8 
0.1 
4.9 

10.1 
6.7 
0.3 

35.9 
0.6 
5.3 
5.3 
9.1 

7.2 
0.6 
1.2 
2.0 
2.3 
0.4 
6.6 
0.1 
4.5 
7.5 
5.8 
0.4 

33.8 
0.4 
7.9 
4.8 

14.3 



11.5 
0.6 
2.9 
0.6 
3.4 
0.0 
6.6 
0.0 
4.0 
6.3 
7.2 
0.0 

36.5 
0.3 
5.2 
4.6 

10.3 

9.9 
1.1 
2.7 
0.5 
3.6 
0.0 
6.6 
0.0 
3.6 
5.8 
6.9 
0.0 

34.1 
0.0 
4.7 
3.0 

17.6 



9.4 
0.2 
2.2 
0.4 
4.1 
0.4 
5.1 
0.2 
5.3 
9.1 
6.1 
0.6 

36.5 
0.3 
5.7 
3.9 

10.4 

8.5 
0.5 
2.0 
0.8 
4.2 
0.3 
5.2 
0.2 
4.3 
8.0 
5.6 
0.9 

33.4 
0.2 
5.7 
3.9 

16.3 



Bom-again Christian in 1985 

no 

yes 
in 1989 

no 

yes 



83.3 
16.7 

83.2 
16.8 



80.7 
19.3 

78.8 
21.2 



81.6 
18.4 

81.7 
18.3 



83.7 
16.3 

84.3 
15.7 



82.3 
17.7 

86.1 
13.9 



82.4 
17.6 

87.9 
12.1 



82.6 
17.4 

81.8 
18.2 



79.5 
20.5 

83.3 
16.7 



80.0 
20.0 

82.8 
17.2 
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DESCRIPTIVE PROFILE OF PERSISTERS. DEFECTORS, RECRUITS: CAREERS 



ITEM 



Probable Career in 1985 (7) 
artist (including performer) 
business 

clergy or religious worker 
college teacher 
doctor (MD or DDS) 
education (secondary) 
education (primary) 
engineer 

farmer or forester 
health professional (non-M.D.) 
lawyer 
nurse 

research scientist 
other choice 
undecided 



ENGINEER 



Per«l«t Recruit Defect 



0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
100.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 



3.4 
14.6 
0.0 
0.5 
9.2 
1.0 
0.0 
0.0 
1.9 
2.4 
1.5 
0.0 
12.6 
31.1 
21.8 



0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
100.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 



SCIENTIST 



Pereiet Recruit Defect 



0.0 
0.0 
0.0 
2.5 
0.0 
0.0 
0.0 
0.0 
9.5 
0.0 
0.0 
0.0 
85.4 
2.5 
0.0 



3.0 
5.2 
0.0 
0.6 

21.4 
2.4 
0.2 

16.2 
0.6 
7.2 
2.2 
1.0 
0.0 

18.2 

21.6 



0.0 
0.0 
0.0 
4.4 
0.0 
0.0 
0.0 
0.0 
9.8 
0.0 
0.0 
0.0 
80.5 
5.3 
0.0 



PRACTITIONER 



Pereiet Recruit Defect 



0.0 
0.0 
0.0 
0.0 

79.1 
0.0 
0.0 
0.0 
0.0 

11.4 
0.0 
0.0 
0.0 
9.4 
0.0 



4.5 
8.7 
0.6 
0.9 
0.0 
3.3 
1.5 
6.9 
0.6 
6.9 
6.6 
3.0 
8.7 
16.1 
31.9 



0.0 
0.0 
0.0 
0.0 

62.2 
0.0 
0.0 
0.0 
0.0 

16.9 
0.0 
0.0 
0.0 

20.9 
0.0 



Probable Career in 1989 (7) 
artist (including perfomer) 
business 

clergy or religious worker 
college teacher 
doctor (MD or DDS) 
education (secondary) 
education (primary) 
engineer 

farmer or forester 
health professional (non-M.D.) 
lawyer 
nurse 

research scientist 
other choice 
undecided 



0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
100.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 



0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
100.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 



2.8 
30.8 
0.1 
4.5 
2.0 
4.6 
1.3 
0.0 
0.6 
1.7 
4.0 
0.0 
7.4 
35.7 
4.5 



0.0 
0.0 
0.0 

11.1 
0.0 
0.0 
0.0 
0.0 
8.0 
0.0 
0.0 
0.0 

79.4 
1.5 
0.0 



0.0 
0.0 
0.0 

13.5 
0.0 
0.0 
0.0 
0.0 

12.7 
0.0 
0.0 
0.0 

68.0 
5.8 
0.0 



6.3 
14.4 
0.6 
4.8 
6.6 
10.8 
2.4 
8.4 
0.3 
6.6 
3.6 
0.9 
0.0 
27.0 
7.2 



0.0 
0.0 
0.0 
0.0 

72.8 
0.0 
0.0 
0.0 
0.0 

12.8 
0.0 
0.0 
0.0 

14.5 
0.0 



0.0 
0.0 
0.0 
0.0 

43.1 
0.0 
0.0 
0.0 
0.0 

13.9 
0.0 
0.0 
0.0 

43.1 
0.0 



3.7 
21.1 
1.5 
5.0 
0.0 
7.0 
5.5 
2.1 
0.8 
4.9 
8.9 
2.0 
9.9 
21.1 
6.5 



Reasons Noted as Very Important 
or Essential for Choosing Career 

job opportunities available 

enjoy working w/people in field 

work is interesting 

pays well 

satisfies parent's hopes 

work is challenging 

can make contribution to society 

oppty for rapid career advancmnt 

oppty for freedom of action 



73.6 
51.5 
94.7 
68.9 
15.4 
86.2 
48.3 
51.4 
47.6 



73.7 
50.2 
93.7 
65.9 
16.1 
83.5 
54.1 
47.1 
51.2 



56.3 
66.5 
94.0 
49.2 
8.6 
83.6 
53.2 
47.3 
56.3 



39.2 
57.4 
99.5 
26.6 
4.5 
83.3 
65.2 
18.6 
72.2 



43.7 
64.5 
98.7 
30.6 
5.4 
87.6 
74.0 
25.6 
66.5 



57.9 
71.5 
93.5 
40.5 
10.7 
80.2 
63.7 
35.0 
62.3 



52.2 
81.8 
97.8 
51.4 
15.0 
91.1 
91,4 
27.1 
62.4 



52.7 
85.2 
98.1 
47.1 
12.1 
89.3 
87.4 
28.4 
61.7 



54.0 
75.3 
95.9 
46.9 
9.5 
88.3 
70.8 
41.6 
61.8 
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DESCRIPTIVE PROFILE OF PERSISTERS, DEFECTORS, RECRUITS: CAREERS 





ENGINEER 


SCIENTIST 


PRACTITIONER 


1 ITEM 




RecruH 


D«f«ot 


Par* 1st 


Recruit 


Defect 


Persist 


Recruit 


Defect 


Probable M^or in 1985 (7) 




















agriculture 


U.U 


U.O 


A A 
0.0 


4.2 


1 .2 


2.8 


0.0 


0.6 


0.4 


biological sciences 


U.U 


Q "7 


0.4 


36.8 


1 8.9 


37.9 


29.6 


16.4 


22.3 


business 


U.U 


O. / 


A C 
U.O 


A a 
0.0 


4.2 


0.0 


0.0 


7.6 


0.4 


education 


n 1 
U, 1 


A A 
0.0 


A A 
0.0 


A A 

0.0 


4 1 

1 .2 


0.3 


0.0 


2.6 


0.3 


1 engineering 




O /.D 


OA "7 
9U. / 


1 .1 


1 6.0 


5.3 


1 .7 


6.5 


1.3 


I English 


U.U 


A A 
U.U 


A A 
0.0 


A A 

0.0 


4 ^ 

1 .0 


0.0 


0.8 


3.8 


0.7 


health professional 


r\ 1 

U. 1 


4.1 


A 1 
0. 1 


1 .1 


1 O.O 


2.Z 


47.2 


12.9 


40.4 


history or political science 


n 1 
U.l 


1 .4 


A A 
U.U 


A n 

O.O 


2.4 


0.6 


0.2 


4 f% 

1 .8 


0.4 


humanities 


U.U 


A r% 

0.9 


A 4 

0.1 


0.0 


4 O 

1 .8 


0.6 


0.6 


2.3 


0.5 


fine arts 


0.0 


C A 

o.O 


0.0 


0.0 


1 .0 


0.3 


0.0 


2.1 


0.1 


tTiRthema^tics or ^tiiti^tir<« 


0.1 


6.9 


1 .3 


5.3 


5.2 


9.3 


0.3 


1 .2 


0.4 


nhvsical Kcipnc^*; 


0.7 


i A ^ 

10.6 


3.9 


48.4 


12.3 


32.3 


4.1 


3.2 


5.2 


social <*cif^ncftj5 


U.U 


1 Q 
1 .O 


A 1 
0. 1 


1 .1 


3.2 


2.5 


1 0.5 


15.5 


21 .4 


other technical 


1 ft 
1 .D 


1 Q Q 
1 O.O 


1 "7 


A C 
0.0 


b.4 


O.I 


3.2 


4.1 


2.5 


other non-technical 


U.U 


o. / 


A "7 
U. / 


A C 
O.O 


1 .4 


A n 

0.9 


A A 

0.9 


5.3 


1 .7 


undecided 


u.o 




A A 

U.4 


A A 
U.U 


9.9 


1 .9 


1 .1 


4 >1 4 

14.1 


2.1 


[M^or Reported in 1989 (7) 




















agriculture 


U.U 


n A 
U.U 


A Q 
U.O 


1 .b 


1 .6 


1 .o 


A n 

0.2 


0.9 


0.9 


biological sciences 


U.l 


A A 

0.0 


O.O 


36. o 


34.6 


1 6.4 


47.2 


31 .2 


17.3 


business 


n 1 
U.l 


A A 

U.4 


i Q Q 

19.9 


A A 

0.0 


1 .4 


IT ^ 

5.0 


0.3 


0.3 


10.6 


education 


U.U 


A A 
0.0 


3. 1 


0.0 


0.4 


5.4 


0.2 


0.3 


6.8 


[ engineering 




84.1 


22. o 


1 .0 


5.7 


8.2 


2.2 


1 .8 


2.3 


Entrlish 


U.l 


A A 
0.0 


2.0 


A f\ 

0.0 


0.4 


4.4 


2.1 


1 .8 


6.0 


1 health professional 


U.U 


A A 
U.U 


A Q 
0.9 


A A 

0.0 


A O 

0.2 


2.5 


4 O A 

1 3.4 


9.6 


3.1 


history or political science 


U.U 


U.U 


A 7 


n A 
U.U 


A y1 
0.4 


"7 ft 

/.b 


1 .o 


1 o 

1 .o 


"7 d 

7.b 


1 humanities 


U.U 


U.U 


9 K 
Z.O 


A c 
U.o 


A ft 

O.b 


*3 O 
O.O 


Z.2 


4 O 

1 .8 


A 4 

4.1 


fine arts 


U.U 


n A 
U.U 


Z. 1 


A A 
U.U 


A A 
0.4 


2.Z 


A ^ 

0.6 


A 

0.6 


O A 

3.0 


f mathematics or statistics 


u. / 


9 9 


yl 1 


o.z 


1 A C 

1 0.0 


"7 O 
/.O 


A O 
O.Z 


A A 

0.0 


4 O 

1 .8 


physical sciences 


1 


Q ft 
O.O 


Q "7 

9. / 


ol .o 


•"3 1 ft 

ol .b 


lie 
1 2.b 


9.1 


3.6 


^ A 

6.0 


social sciences 






1 u.o 


1 ft 
1 .D 


o.u 


1 C 1 
1 0. 1 


OA Q 

ZU.o 


yl C Q 

4o .o 


*^A Q 

Z4.9 


other technical 


u.o 


Q 


Q 1 
0. 1 


1 A 

1 .u 


O "7 

z. / 


A 1 

4. 1 


A 1 

U.Z 


A C 

o.b 


1 .b 


other non-technical 


n 1 

U. 1 


U.4 


A A 

4.U 


1 A 

1 .0 


1 .4 


A 1 

4. 1 


A rr 

0.5 


0.3 


3.9 


undecided 


U.U 


A A 

U.U 


A A 
U.U 


A A 

0.0 


A A 

0.0 


A A 

0.0 


A r\ 

0.0 


0.0 


0.1 


(Probable Graduate Miiior (7) 




















agriculture 


U.U 


O A 
U.U 


A A 
U.U 


1 . 1 


A "7 

0.7 


A A 

0.4 


A O 

0.2 


0.3 


0.3 


i biological sciences 


U.*f 


U.U 


O.Z 


Qft 1 

OD. 1 


OO. 1 


0.2 


0.2 


2.0 


8.8 


business 




1 p '5 
1 o.O 


Qft P 

oo.o 


1 ft 


9 Q 
Z.O 


1 1 *7 
11./ 


A O 

O.Z 


A O 

0.3 


1 8.3 


education 


u.o 


U.U 


o.u 


1 1 
1 . 1 


A Q 

U.9 


1 A Q 
1 0.9 


A A 
0.0 


A "7 
0. / 


i A Q 
1 0.9 


engineering 


ftp; R 
oo .o 


^ft 
QO.O 


1 n 7 
1 u. / 


9 9 
Z .Z 


ft 9 
O.Z 


Q "7 

9. / 


A O 

O.Z 


A A 
0,0 


1 .6 


1 English 




U.U 


1 ft 
1 .o 


U.U 


n 9 
U.Z 


A Q 
U.O 


A A 
U.O 


A A 
0.0 


z. 1 


health professional 


u.o 


1 9 


9 1 


9 9 

z.z 


1 y! 


"7 Q 
/.O 


A*\ f\ 

4z.O 


*^ A "7 

z4.7 


6.2 


history or political science 


n 9 




9 

o. ^ 


U.U 


u.o 




A A 

U.U 


A A 
0.0 


1 Q 
1 .O 


I humanities 


n 9 


U.U 


9 

Z.o 


U.U 


u.o 


yl yl 
4.4 


A A 
0.0 


A A 
0.0 


3.Z 


f fine arts 


n n 


U.U 


1 ft 


U.U 


U.U 


Q ft 

O.b 


A A 
0.0 


A A 
0.0 


z. 1 


mathematics or statistics 


n n 

u.w 


1 ^ 
I .o 


1 9 
1 . Z 


o.O 


7 Q 

/.9 


O.Z 


A A 
0.0 


A A 

0.0 


i A 

1 .0 


physical sciences 


1 .5 


1 .8 


6.8 


44.3 


28.2 


5.2 


0.4 




4 7 


social sciences 


0.0 


0.0 


4.6 


3.3 


6.7 


10.1 


16.4 


46.7 


15.1 


other technical 


1.9 


6.1 


7.5 


2.7 


5.8 


6.5 


22J 


16.8 


3.3 


other non-technical 


2.1 


1.8 


9.8 


1.1 


3.2 


12.9 


12.8 


8.2 


16.5 


1 undecided 


2.7 


2.4 


3.4 


1.1 


1.9 


3.2 


0.0 


0.0 


3.9 



f ^ 
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DESCRIPTIVE PROFILE OF PERSISTERS, DEFECTORS. RECRUITS: CAREERS 





ENGINEER 




1 SCIENTIST 




PRACrmONER 


I ITEM 


r VI •1*1 


R#cfuit 


Defect 




Recruit 




Persist 


Recruit 


Defect 


1 DISAGGREGATED RESPONSES 




















Probable Career in 1985 




















1 accountant or actuary 


n n 


1 n 


0.0 


u.u 


1 O 


0 0 


0.0 


1 .5 


0.0 


\ actor or eotertauier 




n n 


0.0 


u.u 


A r\ 
U.U 


0 0 


0.0 


0.6 


0.0 


architect or urban planner 


n n 




0.0 


u.u 


A A 

U.U 


0 0 


0.0 


0.0 


0.0 


\ artist 


0 0 




0.0 


n n 
u.u 


A C 

u.o 


0 0 


0.0 


0.3 


0.0 


business (clerical) 


n n 


n n 


0.0 


U.U 


U.D 


0.0 


0.0 


0.0 


0.0 


business executive (rognit,adnun) 




Q 9 


0.0 


U.U 


o c 
Z.O 


0 0 


0.0 


5.4 


0.0 


I business owner or proprietor 


0 0 


*T.*f 


0.0 


U.U 


A C 

U.O 


0 0 
\j t yj 


0.0 


1.5 


0.0 


' busbess salesperson or buyer 


0.0 


0 0 


0.0 


n n 
u.u 


A 9 
U.Z 


0 0 


n A 

U.O 


0.3 


0.0 


clergy (minister,priest) 


n D 


n n 


0.0 


U.U 


A r\ 
U.U 


0.0 


0.0 


0.3 


0.0 


1 clergy (other religious) 




n n 


0.0 


U.U 


A r\ 
U.O 


0 0 


0.0 


0.3 


0.0 


clinical psychologist 


u.u 


U.D 


0.0 


U.U 


1 .0 


U • V 


9.4 


0.0 


20.9 


college teacher 


0.0 




0.0 




A ft 
U.O 


d 4. 

H. *T 


n A 

u.u 


0.9 


0.0 


computer programmer or analyst 


0 0 


1 9 fi 


0.0 


u.u 


0.4 


0.0 


0.0 


1 .8 


0.0 


I consen'ationist or forester 


0 0 


1 n 

i • yJ 


0.0 




A A 

u.u 


9 8 


0.0 


0.6 


0.0 


' dentist (including orthodontist) 






0.0 


n n 
u.u 


A O 

U.O 


0.0 


4.8 


0.0 


4.7 


dietitian or home economist 


0 0 




0.0 


u.u 


A A 

U.U 


0 0 


O.u 


0.3 


0.0 


engineer 


1 no n 


n n 


100.0 


u.u 


ICO 


0.0 


0.0 


6.9 


0.0 


' fanner or rancher 


n n 


1 n 


0.0 


U.U 


U.D 


0 0 


0.0 


0.0 


0.0 


frgn SVC worker (incl diplomat) 


n n 


u.u 


0.0 


U.U 


1 .0 


0 n 

u.u 


0.0 


1 .2 


0.0 


1 homemaker (full-time) 
1 • 


n n 


U.D 


0.0 


U.U 


U.^ 


n n 

u.u 


0.0 


0.0 


0.0 


interior decorator or designer 


n n 


u.u 


0.0 


U.U 


U.O 


0 n 

u.u 


0.0 


0.3 


0.0 


interpreter (tianslator) 




n n 


0.0 


n n 
u.u 


A A 
U.U 


n n 

u.u 


0.0 


0.0 


0.0 


lab technician or hygienist 


0 0 


0 n 

v/.U 


0.0 


u.u 


9 A 
Z.U 


0 0 


0.0 


2.7 


0.0 


1 law enforcement officer 


0.0 


0 0 


0.0 


n n 
u.u 


A A 
U.U 


0.0 


U.U 


U.U 


0.0 


lawyer (attorney) or judge 


0 0 


1 R 


0.0 


u.u 




0.0 


U.U 


6.6 


0.0 


I military service (career) 


0.0 


4,4 


0.0 


n n 

u.u 


A R 
U.D 


0 0 


A A 

U.U 


A C 
U.D 


u.u 


1 musician (performer,composer) 


0.0 




0.0 


n n 
u.u 


1 A 
1 .U 


0.0 


U.U 


U.D 


u.u 


nurse 


0.0 


0.0 


0.0 


n n 

u.u 


1 A 
1 .U 


0.0 


A A 

U.U 


J.U 


u.u 


optometrist 


0 0 


1 0 


0.0 


n n 
u.u 


A Q. 
U.D 


0.0 


2.3 


0.0 


2.2 


pharmacist 


0.0 




0.0 


n n 
u.u 


A Q 
U.O 


0 0 


3.9 


0.0 


5.1 


physician 


0.0 


ft 7 


0.0 


u.u 


9A ft 
ZU.D 


0 0 


"7/1 O 

74.3 


0.0 


57.5 


school counselor 


0.0 


n n 

u.u 


0.0 


A A 
u.u 


A A 
U.4 


0.0 


U.U 


1 .5 


0.0 


1 school principal/supeiint^dent 


n n 


u.u 


0.0 


A A 

u.u 


U.U 


0 0 


0.0 


0.0 


0.0 


I scientific researcher 


0 n 


1 9 fi 
1 ^ .o 


0.0 




A n 
U.U 


ftO R 


0.0 


8.7 


0.0 


social, welfare or rec worker 


0.0 


0 0 

\y I yj 


0.0 


A A 
U.U 


A 9 
U.Z 


0 0 


U.O 


3.0 


0.0 


statistician 


0.0 


0.0 


0.0 


9 R 


A A 
U.U 


5.3 


A A 

U.U 


U.3 


U.U 


therapist (phys,occup,speech) 


0.0 


0 0 


0.0 


A A 
U.U 


A Q 
U.O 


0.0 


U.U 


3.9 


0.0 


teacher/admin (elementary) 


0.0 


0.0 


0.0 


0 n 

u.u 


A 9 
U.Z 


0.0 


A A 

U.U 


1.0 


u.u 


teacher/admin (secondary) 


0.0 


1 .0 


0.0 


n n 

u.u 


9 A 
Z.U 


0.0 


n A 
U.U 


1 .8 


u.u 


veterinarian 


0.0 


0.5 


0.0 


0.0 


3.0 


0.0 


5.2 


0.0 


9 5 


writer or journalist 


0.0 


0.0 


0.0 


0.0 


1.4 


0.0 


0.0 


2.7 


0.0 


i skilled trades 


0.0 


1.5 


0,0 


0.0 


0.2 


0.0 


0.0 


0.6 


0.0 


r other 


0.0 


6.8 


0.0 


0.0 


7.8 


0.0 


0.0 


8.7 


0.0 


undecided 


0.0 


21.8 


0.0 


0.0 


21.6 


0.0 


O.t 


31.9 


0.0 



I 
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DESCRIPTIVE PROFILE OF PERSISTERS. DEFECTORS. RECRUITS: CAREERS 





ENGINEER 


SCIENTIST 


PRACTITIONER 


T'TT-\4 

iXbM 




Recruit 


Defect 


Pereiet 


Recruit 


Defect 


Percitt 


Recruit 


Defect 


jrroDaoie i^ar ocr in xyoy 




















Avcounuuii or 3cni«iry 


0.0 


0.0 


5.5 


0.0 


0.0 


3.9 


0.0 


0.0 


2.6 


actor or entertainer 


0.0 


0.0 


0.3 


0.0 


0.0 


0.9 


0.0 


0.0 


0.3 


AidiiicC'i ur urutfi] pittiuiei 


0.0 


0.0 


0.9 


0.0 


0.0 


0.3 


0.0 


0.0 


0.7 


artist 


0.0 


0.0 


0.6 


0.0 


0.0 


0.6 


0.0 


0.0 


0.8 


Dusiij&ss vciencai^ 


0.0 


0.0 


0.1 


0,0 


0.0 


0.3 


0.0 


0.0 


0.2 


Dusineos eAccuuve (^iiigniipd>ununj 


0.0 


0.0 


18.3 


0.0 


0.0 


9.3 


0.0 


0.0 


13.8 


dusiucos owner or proprietor 


0.0 


0.0 


4.0 


0.0 


0.0 


0.9 


0.0 


0.0 


2.8 


business salesperson or buyer 


0.0 


0.0 


3.1 


0.0 


0.0 


0.3 


0.0 


0.0 


1.8 


Clergy vniinisier,pnesi^ 


0.0 


0.0 


0.1 


0.0 


0.0 


0.6 


0.0 


0.0 


0.8 


Clergy joiner religious^ 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.7 


clinical psychologist 


0.0 


0.0 


0.5 


0.0 


0.0 


1.5 


14.5 


43.1 


0.0 


college teacher 


0.0 


0.0 


4.5 


11.1 


13.5 


4.8 


0.0 


0.0 


5.0 


computer programmer or analyst 


0.0 


0.0 


10.0 


0.0 


0.0 


4.8 


0.0 


0.0 


2.0 


conservaiionisi or lorester 


0.0 


0.0 


0.6 


8.0 


12.7 


0.0 


0.0 


0.0 


0.8 


uenubL ^uiciuuing onnouoniisi; 


0.0 


0.0 


0.3 


0.0 


0.0 


0.3 


7.2 


3.5 


0.0 


liieiiuan or nome econonusi 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.5 


engineer 


100.0 


100.0 


0.0 


0.0 


0.0 


8.4 


0.0 


0.0 


2.1 


fanner or rancher 


0.0 


0,0 


0.0 


0.0 


0.0 


0.3 


0.0 


0.0 


0.0 


frgn SVC worker (inci diplomat) 


0.0 


0.0 


0.5 


0.0 


0.0 


0.6 


0.0 


0.0 


0.9 


homemaker (ftill-time) 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.1 


interior decorator or designer 


0.0 


0.0 


0.1 


0.0 


0.0 


0.0 


0.0 


0.0 


0.3 


interpreter (translator) 


0.0 


0.0 


0.1 


0.0 


0.0 


0.3 


0.0 


0.0 


0.0 


lab technician or hygienist 


0.0 


0.0 


0.4 


0.0 


0.0 


3.0 


0.0 


0.0 


2.0 


iaw eniorcemeni oiiicer 


0.0 


0.0 


0.6 


0.0 


0.0 


0.0 


0.0 


0.0 


0.8 


i«i\v^cr \iA\\OTu&y) or juuge 


0.0 


0.0 


4.0 


0.0 


0.0 


3.6 


0.0 


0.0 


8.9 


miiiiary service (^career j 


0.0 


0.0 


13.0 


0.0 


0.0 


3.0 


0.0 


0.0 


1.0 


^)criornier,vompooer^ 


0.0 


0.0 


0.4 


0.0 


0.0 


0.6 


0.0 


0.0 


0.3 


nurse 


0.0 


0.0 


0.0 


0.0 


0.0 


0.9 


0.0 


0.0 


2.0 


opioineinsi 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


3.2 


1.4 


0.0 


pnarmacisi 


0.0 


0.0 


0.1 


0.0 


0.0 


1.5 


5.1 


9.5 


0.0 


physician 


0.0 


0.0 


1.8 


0.0 


0.0 


6.3 


65.5 


39.5 


0.0 


sciiool counselor 


0.0 


0.0 


0.3 


0.0 


0.0 


0.6 


0.0 


0.0 


1.5 


school principal /sup>erintendent 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


scientific researcher 


0.0 


0.0 


7.4 


79.4 


68.0 


0.0 


0.0 


0.0 


9.9 


social, welfare or rec worker 


0.0 


0.0 


0.3 


0.0 


0.0 


1.2 


0.0 


0.0 


4.8 




0.0 


0.0 


0.6 


1.5 


5.8 


0.0 


0.0 


0.0 


0.2 


inerapisi vpnys«occup,speecnj 


0.0 


0.0 


0.9 


0.0 


0.0 


2.1 


0.0 


0.0 


2.3 


leacnenaQinin ^^eiemeniaryj 


0.0 


0.0 


1.3 


0.0 


0.0 


2.4 


0.0 


0.0 


5.5 


ic4c;iier/aunun ^seconuary/ 


0.0 


0.0 


4.3 


0.0 


0.0 


10.2 


0.0 


0.0 


5.6 


veicnnAnan 


u.u 


u.u 


u.o 


u.u 


u.u 


0.0 


4.0 


3.0 


0.0 


writer or journalist 


0.0 


0.0 


1.4 


0.0 


0.0 


4.2 


0.0 


0.0 


2.1 


skilled trades 


0.0 


0.0 


0.3 


0.0 


0.0 


1.2 


0.0 


0.0 


0.0 


other 


0.0 


0.0 


8.7 


0.0 


0.0 


13.8 


0.0 


0.0 


10.5 


undecided 


0.0 


0.0 


4.5 


0.0 


0.0 


7.2 


0.0 


0.0 


6.5 



33S 



DESCRIPTIVE PROFILE OF PERSISTERS, DEFECTORS, RECRUITS: CAREERS 





ENGINEER 




1 SCIENTIST 




PRACTITIONER 


TTPM 


Persist 


Rtcrult 


D«f«ct 


Parcict 


Racruit 


Defect 


Persist 


Recruit 


Defect 


A luuauic iwiajui ivcpuncu in i.yoz> 




















Arte and iimanifipc 




















all) luic Oc appilcQ 


0,0 


0.9 


0.0 


0.0 


0.4 


0.0 


0.0 


0.3 


0.0 




0.0 


0.0 


u.o 


0.0 


1.0 


0.0 


0.8 


3.8 


0.7 




0.0 


0.5 


0.0 


0.5 


0.6 


0.3 


0.2 


0.6 


0.3 


loiimflli^im 


0.0 


0.0 


0.0 


0.0 


0.2 


0.0 


0.0 


0.9 


0.1 




0,0 


0.0 


0.0 


0.0 


1.0 


0.0 


0.2 


1.2 


0.1 




0.0 


0.9 


0.0 


0.0 


0.6 


0.0 


0.0 


1.8 


0.1 


pRllUMlpliy 


0.0 


0.0 


0.0 


0.0 


0.4 


0.3 


0.2 


0.0 


0.1 




0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


lueaier or araitia 


0.0 


0.0 


0.0 


0.0 


0.2 


0.0 


0.0 


0.9 


0.1 


uicoiUj^j' u* rcii^iun 


0.0 


0.0 


0.1 


0.0 


0.0 


0.0 


0.0 


0.0 


0.1 


ofnpr arte sinrl KinmanWioc? 


0.0 


0.9 


0.0 


0.0 


0.2 


0.3 


0.3 


0.3 


0.2 
























0.0 


1.4 


0.4 


8.4 


9.5 


14.9 


20.6 


9.7 


14.9 


nir>f*nPrniQtf^ or Kir\r*livcir»c 


0.0 


0.9 


o.u 


10.5 


4.2 


7.1 


6.3 


2.3 


3.8 


Hfttanv 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


luannc ^iiiC/j science 


0.0 


0.5 


0.0 


4.7 


1.0 


5.0 


0.0 


0.9 


0.2 


microbiology or bacteriology 


0.0 


0.5 


0.0 


4.2 


1.2 


1.3 


1.1 


0.9 


0.8 


cAAJtUgy 


0.0 


0.0 


0.0 


1.6 


0.6 


2.5 


0.3 


0.9 


1.3 




0.0 


0.5 


0.0 


7.4 


2.4 


6.5 


1.4 


1.8 


1.3 






















accountinjy 


0.0 


0.5 


0.0 


0.0 


1.2 


0.0 


0.0 


1.2 


0.1 


UUMIlCoo HUlIUn ^gcllcral^ 


0.0 


0.9 


0.0 


0.5 


1.0 


0.0 


0.0 


3.5 


0.3 


finflnof* 


0.0 


0.5 


0.0 


0.0 


0.4 


0.0 


0.0 


0.6 


0.0 


Tt\u rl^p fi n o 


0.0 


0.9 


0.3 


0.0 


0.6 


0.0 


0.0 


0.9 


0.0 


management 


0.0 


0.9 


0.3 


0.0 


0.8 


0.0 


0.0 


0.6 


0.0 




0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


othfer hiii5inp<5<; 


0.0 


0.0 


0.0 


0.0 


0.2 


0.0 


0.0 


0.9 


0.0 


Education 




















0.0 


0.0 


0,0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


elementarv p/liirjjtir>n 


0.0 


0.0 


0.0 


0.0 


0.2 


0.0 


0.0 


0.3 


0.0 




0.0 


0,0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


piijTML^i cuuciiilun or recreaiion 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.3 


0.0 


secondary education 


0.1 


0.0 


0.0 


0.0 


1.0 


0.3 


0.0 


0.9 


0.0 


cnp/^ial AriiioQtion 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.9 


0.3 


otn^r A/Iiipsition 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.3 


0.0 




















fleronsiltl^Jil /actronaiitipal Ann 


8.6 


3.7 


1 J. 2 


0.0 


2.2 


0.6 


0.0 


0.3 


0.0 


civil f*n(yinef»rincy 


6.7 


2.8 


b.O 


0.0 


0.6 


0.3 


0.0 


0.3 


0.1 








o o 

0.8 


u.u 


z.o 


1 .6 


0.2 


0.6 


0.3 


electrical/electronic eng 


38.6 


14.7 


31.8 


1.1 


4.6 


0.9 


0.3 


2.3 


0.2 


industrial engineering 


3.7 


0.9 


3.7 


0.0 


0.4 


0.0 


0.0 


0.0 


0.0 


mechanical engineering 


19.9 


6.4 


12.4 


0.0 


1.6 


0.0 


0.0 


0.3 


0.1 


other engineering 


11.0 


6.9 


14.7 


0.0 


4.4 


1.9 


1.2 


2.6 


0.7 
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I 





ENGINEER 


SCIENTIST 


PRACTITIONER 


ITEM 


Persist 


Rscrult 


Defect 


P*r«lct 


Recruit 


Defect 


Perciet 


Recruit 


Defect 


^ Plrobdhle Mninr PphaH-pH in 10R< 
* ■ wM«u»c i.Ti.(\{ui xvcpui icU 111 lyOD 




















Pfavsicfll Science 




















astronomy 


0.0 


0.5 


0.1 


2.6 


0.2 


1.6 


0.0 


0.0 


0.0 




0.0 


0.0 


0.1 


0.5 


0.6 


0.6 


0.0 


0.0 


0.1 


chemistry 


0.1 


2.3 


1.1 


16.3 


6.4 


13.0 


3.6 


1.2 


4.5 


ciflrth science 


0.0 


0.9 


0.0 


1.6 


0.8 


1.2 


0.0 


0.0 


0,0 




0.0 


0.0 


0.3 


1.1 


0.2 


2.2 


0.0 


0.9 


0.2 


UullUClLUtllVo 


0.1 


6.4 


1.3 


4.7 


5.0 


8.1 


0.3 


0.9 


0.4 


physics 


0.6 


6.4 


2.3 


25.8 


3.6 


12.4 


0.5 


0.6 


0.4 


statistics 


0.0 


0.5 


0.0 


0.5 


0.2 


1.2 


0.0 


0.3 


0.0 


otiiftr nhvcip_a1 c/*i#>Tif*i*c 


0.0 


0.5 


0.0 


0.5 


0.6 


1.2 


0.0 


0.6 


0.0 




















architecture/urban planning 


0.0 


3.2 


0.0 


0.0 


0.0 


0.3 


0.0 


0.0 


0.0 




0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


health tfichnnlnav 


0.0 


0.0 


0.0 


0.5 


1.6 


1.9 


3.2 


2.6 


2.4 


iiutaij \ji ai^UJVAi stClcnUo 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 




0.0 


0.0 


0.0 


0.0 


0.8 


0.0 


0.2 


3.2 


0.3 


ri n Q TTl:! O f 
pilal UlaV'y 


0.0 


0.5 


0.0 


0.0 


0.4 


0.0 


3.3 


0.9 


4.0 


p reden t , premed , prevet 


0.1 


3.7 


0.1 


1.1 


11.5 


2.2 


43.6 


6.2 


35.5 


theraDv fnhvs ocriinflt e>tr\ 


0.0 


0.0 


0.0 


0.0 


0.8 


0.0 


0.2 


2.6 


0.6 


nthpr nmfiptGcirtno] 


0.0 


0.0 


0.0 


0.0 


0.2 


0.0 


0.9 


1.8 


1.4 




















an th ronn 1 n 0 V 


0.0 


0.0 


0.0 


0.5 


0.0 


0.6 


0.0 


0.3 


0.3 




0.0 


0.5 


0.0 


0.0 


0.6 


0.0 


0.0 


0.3 


0.0 


ethnic ^tiidif»<5 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.1 


?eo]?raDhv 


0.0 


0.0 


0.0 


0.0 


0.0 


0.3 


0.0 


0.0 


0.0 


political science 


0.1 


0.9 


0.0 


0.0 


1.8 


0.3 


0.0 


1.2 


0.2 


Dsvcholof^v 


0.0 


14 


0.1 


0.5 


2.6 


1.2 


10.4 


13.5 


20.8 




0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


1.2 


0.3 


sociology 


0.0 


0.0 


0.0 


0.0 


0.0 


0.3 


0.0 


0.3 


0.0 




0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.2 


0.0 


0.0 




0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 




















huildiii<7 tradp<j 


0.0 


0.9 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 




0.1 


6.0 


0.0 


0.0 


2.0 


0.3 


0.0 


0.6 


0.1 


/iriiittncT f\T^ Hpcicm 
ill ailing xji ucoIkIi 


0.3 


0.9 


0.0 


0.0 


0.0 


0.0 


0.0 


0.6 


0.0 


eiccirunics 


0.4 


0.9 


0.7 


0.0 


0.2 


0.0 


0.0 


0.0 


0.0 


mechcinics 


0.3 


0.5 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


other technical 


0.0 


0.0 


0.1 


0.0 


0.4 


0.0 


0.0 


0.0 


0.0 


Other Fields 




















ai^ri culture 


0.0 


0.0 


0.0 


1.1 


1.2 


0.3 


0.0 


0.3 


0.4 


communications 


0.0 


1.8 


0.4 


0.0 


0.2 


0.0 


0.0 


1.2 


0.0 


comnuter <a^ienre 


0.4 


5.0 


0.9 


0.0 


2.2 


0.9 


0.0 


0.3 


0.1 


forestrv 




n R 
u.o 


u.u 




0.0 


2.5 


0.0 


0.3 


0.0 


law enforcement 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


1.2 


0.0 


military science 


0.0 


0.0 


0.1 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


other field 


0.0 


0.9 


0.1 


0.5 


0.8 


0.9 


0.0 


0.3 


0.2 


undecided 


0.3 


6.9 


0.4 


0.0 


9.9 


1.9 


1.1 


14.1 


2.1 
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DESCRIPTIVE PROFILE OF PERSISTERS. DEFECTORS. RECRUITS: CAREERS 





ENGINEER 


SCIENTIST 


PRACrmONER 


ITEM 




nocruii 






Recruit 


D«f«ct 




R«cruit 


D«f«ct 


M^or Reported in 1989 




















Arts and Humanities 




















art» fine & applied 


0 0 




1 1 
1 . 1 


u.u 


n 9 
U.Z 


1 '5 

1 rO 


U.o 


A A 
U.U 


1 "7 


English (language 8l literature) 


0 1 






u.u 


U.*f 




O 1 


1 o 
1 .O 


C A 

D.O 


history 


0 0 




1 Q 


u.u 


u.u 


9 


U.o 


A Q 
O.O 


Q A 
O.O 


journalism 


n n 


u.u 


O 1 
U. 1 


U.U 


U.^ 


1 rO 


0.0 


A A 

0.0 


0.6 


language (except English) 


n n 
u.u 


u.u 


u. / 


U.U 


U.U 


U.D 


1 .0 


0.9 


1 .8 


music 


n n 


u.u 


u.u 


U.U 


U.Z 


U.O 


0.3 


A O 

O.O 


0.5 


philosophy 


u.u 


u.u 


U.o 


U.O 


U.D 


O.D 


1 .0 


0.6 


0.8 


speech 




u.u 


u.u 


u.u 


U.U 


U.D 


A A 
0.0 


O.O 


0.7 


theater or drama 


0 0 


u.u 


n 1 

U . 1 


u.u 


u.u 


U.o 


A A 
U.U 


A A 
0.0 


A O 
O.O 


theology or religion 


n 0 


u.u 


u.o 


u.u 


u. u 


n ft 

U.D 


A A 
U.U 


A A 
0.0 


A A 
0.4 


other arts and humanities 


0 0 


0 0 


0 Q 


u.u 


u.u 


1 ft 

1 .D 


A ^ 
U.O 


A Q 
U.O 


A Q 
U.O 


Biological Sciences 




















biology (general) 


0 0 


u.u 


1 fi 
1 .0 


1 Q 9 
1 %J .Z 


9*5 A 


117 
II./ 


Qft C 
OD.D 


22.0 


IOC 

1 O.O 


biochemistry or biophysics 


0 1 


u.u 


u.o 


A 1 


o.o 


1 ft 
1 .D 


4.0 


2.7 


1 .5 


botany 


u.u 


U.U 


U.U 


U.U 


0.0 


0.0 


0.2 


0.0 


0.0 


marine (life) science 


U.U 


U.U 


U.U 


2.D 


0.2 


0.3 


0.0 


0.0 


0.0 


microbiology or bacteriology 




u.u 


u.o 




9 A 


f\ ft 

U.D 


A a 
O.D 


1 .2 


0.6 


zoology 




u.u 


u.o 


1 .u 


u.o 


O ft 
U.D 


A C 
0.0 


A C 

O.D 


A O 

U.2 


other biological sciences 


0 0 


u.u 


U.*f 


/ .o 


o.o 


1 ft 
1 .D 


A 

o.u 


4.2 


1 ft 

1 .D 


Business 




















accounting 


0 0 


u.u 


A 1 


u.u 


n 9 
u.z 


U.a 


A A 
U.U 


A A 
0.0 


2.1 


business admin (general) 




u.u 


z .o 


u.u 


u.u 


1 ft 

1 .D 


A O 

U.2 


A O 
O.O 


1 .0 


finance 


u.u 




4.0 


U.U 


U.U 


d ft 
O.D 


0.0 


0.0 


1 .3 


marketing 


U.u 


U.U 


O "7 


U.U 


O.D 


0.9 


0.0 


0.0 


1 .6 


management 


n 1 


u.u 


A ft 


u.u 


n ft 
U.o 


U.S 


A O 

0.2 


0.0 


0.2 


secretarial studies 


0 0 


0 n 

u.u 


u.u 


u.u 


u.u 


u.u 


A A 
U.U 


A A 

U.U 


A A 

U.U 


Other business 


0 n 


u. u 


1 7 


u.u 


u.u 


U.U 


A A 
U.U 


A A 
0.0 


1 A 

1 .0 


Education 




















business education 


0 0 


0 0 
u • vy 


u.u 


u.u 


u.u 


u.u 


U.U 


A A 

U.U 


A A 
U.U 


elementary education 


0 0 


u»u 


D Q 

U.t7 


u.u 


n 9 
u.z 


n Q 
u.o 


A A 

U.U 


A A 
U.U 


Q "7 
O. / 


music or art education 




u.u 


u.u 


u.u 


U.U 


U.o 


A A 
0.0 


0.0 


0.1 


physical education or recreation 




u.u 


U.*f 


u.u 


u.u 


A ft 
U.D 


A A 
0.0 


A O 

O.J 


0.9 


secondary education 


0 0 


0.0 


1 9 


0 n 

u.u 


u. u 


9 9 


n A 
u.u 


A A 
U.U 


1 9 
1 .Z 


special education 


0 0 


u.u 


u .o 


u.u 


u.u 


n ft 

U.D 


A A 

u.u 


A A 
U.U 


A a 
O.D 


other education 


0.0 


0 0 


0 

\J . o 


u.u 


n 9 


n ft 

U.D 


n 9 
u.z 


A A 

U.U 


A Q 
U.O 


Engineering 




















aeronautical/astronautical eng 


4.6 


3.9 


9 4 


u.u 


n 9 


u.u 


A A 

u.u 


A A 
U.U 


A 1 
U. 1 


civil engineering 


9.2 


1 0 ^ 


1 

1 .O 


u.u 


u.u 


p. ft 

U.D 


A A 
U.U 


A A 
U.U 


A 1 
U. 1 


chemical engineering 


6.6 


5.6 


1.7 


0.0 


1.0 


1.3 


0.2 


0.3 


0.5 


electrical/electronic eng 


33.5 


22.4 


7.3 


0.0 


1.2 


2.8 


0.6 


0.9 


0.5 


industrial engineering 


6.6 


10.8 


1.1 


0.0 


O.Z 


0.6 


0.0 


0.0 


0.1 


mechanical engineering 


26.3 


20.7 


4.9 


0.5 


1.6 


1.3 


0.2 


0.0 


0.6 


other engineering 


10.0 


10.3 


4.0 


0.5 


1.4 


1.6 


1.3 


0.6 


0.6 
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I 



i 





ENGINEER 


SCIENTIST 


PRACTITIONER 


ITEM 


rerSlvl 


Rtcruit 


Defect 


Persist 


Recruit 


Defect 


Persist 


Recruit 


refect 


M^or Reported in 1989 




















Physical Sciences 




















astronomy 




u.u 


0.0 


1 .0 


0.0 


0.0 


0.0 


0.0 


0.0 


atmospheric science 




u.u 


n 1 

U. 1 


A 

U.O 


A C 

U.O 


A O 

0.3 


0.0 


0.0 


0.0 


chemistry 




1 


O.O 


1 O.O 


1 O.Z 


5.0 


8.6 


3.3 


5.1 


earth science 




U.U 


u.y 


5.7 


3.7 


0.9 


0.0 


0.0 


0.2 


marine science 


u.u 


0.0 


0.4 


0.5 


0.2 


0.0 


0.0 


0.0 


0.0 


mathematics 


0.7 


2.2 


3.9 


4.1 


9.6 


7.3 


0.2 


0.0 


1.8 


physics 




/ .o 


A 1 


Oft yl 
ZD. 4 


/.O 


a A 
O.O 


0.2 


0.3 


0.6 


statistics 


u.u 


u.u 


U.o 


1 A 
1 .U 


A O 

O.O 


0.0 


0.0 


0.0 


0.0 


other physical sciences 


u.u 


u.u 


U.o 


u.o 


1 A 
1 .U 


A *3 

O.O 


0.3 


0,0 


0.1 


Professional 




















architecture/urban planning 


u.u 


u.u 


1 1 
1 . 1 


u.u 


A A 
U.U 


A A 
0.0 


0.0 


0,0 


0.2 


home economics 


u.u 


u.u 


U.U 


A A 
0.0 


0.0 


0.0 


0.0 


0.0 


0.2 


health technology 


u.u 


U.U 


0.4 


0.5 


0.2 


0.9 


0.2 


0,6 


0.5 


law 


u.u 


U.U 


U.u 


A A 

0.0 


0.0 


0.0 


0.0 


0,0 


0.0 


library or archival science 


u.u 


U.U 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


nursing 


u.u 


U.U 


0.1 


0.0 


0.0 


0.3 


0.2 


0,6 


1.6 


pharmacy 


0.0 


0.0 


0.1 


0.0 


0.2 


0.9 


4.0 


5.1 


0.1 


predent,premed ,prevet 


0 0 


u.u 


u.u 


u.u 


u.u 


A O 
O.O 


9.3 


3.6 


0.7 


therapy (phys,occupat,etc) 


u.u 


u.u 


n *7 
U. / 


A A 

D.O 


A A 

0.0 


0.9 


0.0 


0.3 


0.7 


other professional 


u.u 


u.u 


U.4 


A 

0.0 


0.0 


0,0 


0.2 


0.0 


0.8 


Social Sciences 




















anthropology 


u.u 


u.u 


A Q 
O.O 


A C 

0.5 


0.2 


1,9 


0,5 


1 .5 


0.7 


economics 


u.u 


Ci A 
U.'f 


C *7 


A A 

0.0 


0.6 


4,4 


0,8 


0.3 


3.8 


ethnic studies 




u.u 


n 1 

U. 1 


u.u 


A A 
U.U 


A A 

0,0 


0,0 


0.0 


0.2 


geography 




u.u 


u.o 


A A 

U.U 


A A 
U.4 


1 .3 


0,0 


0.0 


0.1 


political science 


u.u 


u.u 


0 53 

z.o 


A A 

U.U 


A A 

0.4 


5.0 


0.5 


1.5 


4.7 


psychology 


u.u 


U.U 


O.O 


1 .0 


5.5 


4.4 


17,9 


40.8 


15.6 


social work 


0.0 


0.0 


0.0 


0.0 


0.0 


0,3 


0.0 


0.3 


1.4 


sociology 


u.u 


u.u 


u.u 


A A 

U.U 


A C 

O.O 


1 ,6 


0,5 


1 .8 


2.1 


women's studies 


u.u 


u.u 


U. 1 


A A 
0.0 


A A 

0.0 


0,0 


0.0 


0.3 


0.2 


other social sciences 


u.u 


u.u 


A Q 
U.O 


A A 

0.0 


A £i 

O.O 


1 .3 


0.6 


0.3 


0.9 


Technical 


















building trades 


n 1 


u.u 


u.u 


u.u 


A A 
U.U 


A A 

0.0 


0.0 


0.0 


0.0 


data processing, computer prog 


u.u 


u.u 


1 Q 


A A 

u.u 


A A 

0.0 


0.9 


0.0 


0,0 


0.7 


drafting or design 


U,4 


0.9 


A ^ 

0,1 


0,0 


0.0 


0.0 


0.0 


0.0 


0.0 


electronics 


0.1 


1 '\ 


0 1 


u.u 


u.u 


A A 

U.U 


A A 

0.0 


0.0 


0.0 


mechanics 


0.0 


0 0 


u.u 


u.u 


u.u 


A A 

u,u 


A A 
0.0 


A A 

0.0 


0.0 


other technical 


0 0 


u.u 


u.u 


u.u 


A A 

u.u 


A A 
0.0 


A A 

0.0 


0.0 


0.0 


Other Fields 




















agriculture 


0 0 


u.u 


n 7 
u. / 


u.o 


1 A 


A Q 
0.9 


0.2 


0.9 


0.8 


communications 


u.u 


U.*f 




A 

U.o 


A A 

0.0 


1 .3 


0.0 


0.0 


1 .5 


computer science 


0 0 


1 7 


u.o 


A 

U.O 


z.o 


2.2 


0.0 


0,0 


0.5 


forestry 


0.0 


0.0 


0.1 


1.0 


0.6 


0.3 


0.0 


0 0 


0 1 


law enforcement 


0.0 


0.0 


0.3 


0.0 


0.0 


0.6 


0.0 


0,0 


0.1 


military science 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0,0 


0.0 


0.0 


other field 


0.0 


0.0 


1.2 


0.5 


1.2 


0.9 


0,3 


0.3 


0.7 


undecided 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.1 
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ENGINEER 


SCIENTIST 


PRACrmONER 


ITEM 


P6rsist 


Rdcruit 


Daftct 


Ptrtist 


Recruit 


Dttftct 


Pdrcist 


Recruit Defect 


Probable Graduate Major 




















Arts and Humanities 




















art, fme & applied 


0.0 


0 0 


U . 4^ 


U.U 


U.U 


9 n 
z .u 


U.U 


U.U 


1 .o 


English (langiiage & literature) 


0.2 


0 0 


1 fi 


U.U 


n 9 
u. z 


u.o 


U.U 


U.U 


O 1 

Z. 1 


history 


0 0 


0 n 


1 1 


U.U 


U.U 


1 c 

1 .D 


U.U 


U.U 


0,0 


journalism 


0 0 




U.*f 


U.U 


U.U 


O.O 


U.U 


U.U 


U.o 


language (except English) 


0.2 


0 0 
yj ■ V/ 


u . z 


U.U 


U.U 


1 A 


U.U 


U.U 


"7 
U. / 


music 


0 0 

yj ■ yj 




U.U 


U.U 


U.U 


U.4 


0.0 


0.0 


0.3 


philosophy 


\j . yj 


u.u 


u. / 


U.U 


U.U 


u.o 


0.0 


0.0 


0.2 


speech 


u.u 


u.u 


U.U 


U.U 


0.0 


0.4 


0.0 


O.U 


U. 1 


theater or drama 


0 0 




u. z 


U.U 


U.U 


U.U 


0.0 


O.U 


U.Z 


theology or religion 


0 0 
yj • \J 




n 7 

u, / 


U.U 


U.U 


1 o 
1 .Z 


0.0 


U.U 


1 yl 
1 ,H 


other arts and humanities 


0.0 


0 0 
yj ■ V/ 


U.U 


n n 

U.U 


u.o 


f\ R 
U.O 


U.U 


U.U 


0. / 


Biological Sciences 




















biology (general) 






fi 9 
u.z 


Q R 
O.O 


9 '5 
Z.O 


U.O 


z.O 


U.o 


1 .0 


biochemistry or biophysics 


0 4 


yJ . 


n Q 

U.57 


1 n Q 


7 9 


1 9 
1 .Z 


O.O 


0.3 


1 .6 


botany 


u.u 


u,u 


U.U 


O.b 


1 .4 


0.0 


0.0 


0.0 


0.1 


marine (life) science 


r\ r\ 
u,u 


U.U 


U.U 


O Q 
O.O 


2.1 


1 .6 


0.0 


0.0 


0.0 


microbiology or bacteriology 


0 0 

yj ,\j 


n n 

U.U 


U.H 


O.O 


>1 A 
4.H 


O.U 


o.b 


U.o 


1 .D 


zoology 


n n 


U.U 




1 1 
1 . 1 


1 9 
1 .Z 


O.U 


O.z 


0.0 


O.O 


other biological sciences 




U.U 


1 4 


1 9 n 
1 z .u 


1 4.D 


1 a. 


1 Q 

1 .y 


1 n 

1 .U 


y1 1 
4. 1 


Business 




















accounting 


\Jt\J 


u . u 


1 4 


U.U 


U.U 


9 f\ 
Z.U 


0.0 


U.U 


O.O 


business admin (general) 




1 9 R 


1 R 1 


1 .o 


1 .D 


o.z 


0.0 


0.3 


7.6 


finance 


1 


1 R 


H.D 


U.U 


0.0 


2.4 


0.0 


0.0 


3.0 


marketing 


U.D 


U.U 


4.0 


0.0 


0.2 


0.0 


0.0 


U.U 




management 


\j > \j 


o. u 


o.u 


U.U 


u. / 


1 a. 
1 .D 


o.z 


U.U 


^5 "7 
O. / 


secretaiial studies 


0.0 


U • W 


u . u 


U.U 


U.U 


n A 

U.4 


0.0 


U.U 


U.U 


other business 


0.4 


U.U 


9 


U.U 


n 9 
u.z 


U.U 


0.0 


U.U 


1 .4 


Education 




















business education 


0.2 


u • 


n 9 

u. z 


U.U 


U.U 


U.U 


0.0 


U.U 


n 9 
U.Z 


elementary education 


0 0 


U • W 


n 7 

u. / 


U.U 


U.U 


9 n 
z.u 


O.U 


U.U 


0.4 


music or art education 




U.U 


U.U 


U.U 


U.U 


U.4 


0.0 


U.U 


U.z 


physical education or recreation 




U.U 


U.U 


U.U 


U.U 


1 .z 


0.0 


U.U 


U.o 


secondary education 


0 4 


0 0 

U.U 


9 1 


u.o 


O 9 
U. Z 


H.U 


0.0 


U.U 


9 fl 
Z.O 


special education 


0.0 


u • yj 


U.U 


U.U 


n 9 
u.z 


1 ft 
1 .D 


O.U 


u.o 


1 o 
1 .o 


other education 


0.0 


0 0 

w I yj 


1 4 

1 .*T 


u.o 


u.o 


1 ft 


0.0 


u.o 


9 yl 
Z.4 


Engineering 




















aeronautical /astronautical eng 


5.0 


6.1 




U.U 


n 7 

U. / 


n R 
u.o 


U.U 


U.U 


n 1 
U. 1 


civil engineering 


6.8 


9.1 


0 7 


u • u 


n 9 

u.z 


U.*f 


O 9 

u.z 


0.0 


0.1 


chemical engineering 


3.3 


2.4 


0.4 


0.5 


0.9 


0.8 


0.0 


0.0 


0.3 


electrical/electronic eng 


23.0 


22.6 


2.3 


0.5 


0.5 


3.6 


0.0 


0.0 


0.2 


industrial engineering 


3.7 


5.5 


0.4 


0.0 


0.5 


0.0 


0.0 


0.0 


0.0 


mechanical engineering 


13.9 


11.0 


1.2 


0.5 


0.7 


1.2 


0.0 


0.0 


0.0 


other engineering 


10.0 


9.8 


2.7 


0.5 


2.8 


2.8 


0.0 


0.0 


0.8 
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ITEM 


ENGINEER 


SCIENTIST 


PRACnnONER 


Persist 


Recruit 


Defect 


Ptnltt 


Recruit 


Defect 


Persist 


Recruit 


Dafact 


Probable Graduate Maior 




















Physical Sciences 




















astronomy 


U.4 


0.6 


0.4 


3.8 


0.9 


0.4 


0.0 


0.0 


0.0 


atmospheric science 


u.u 


0.0 


U.^ 


O.O 


0.5 


0.0 


0.0 


0.0 


0.0 


chemistry 


n n 
u.u 


0.0 


1 o 
1 .o 


1 0.4 


16.0 


0.8 


0.4 


0.3 


4.4 


earth science 


U.U 


0.0 


0.9 


7.7 


3.2 


1.2 


0.0 


0.0 


0.2 


marine science 


0.0 


0.6 


0.5 


0.5 


1.4 


0.4 


0.0 


0.0 


0.0 


mathematics 


0.0 


1.8 


0.9 


2.7 


4.2 


2.8 


0.0 


0.0 


0.9 


physics 


O.O 


0.0 


2.7 


1 9.7 


5.1 


2.0 


0.0 


0.0 


0.1 


statistics 


O.U 


0.0 


0.4 


0.5 


3.7 


0.4 


0.0 


0.0 


0.1 


other physical sciences 




U.D 


U.4 


1 .b 


1 .2 


0.4 


0.0 


0.0 


0.0 


Piroressional 




















architecture/urban planning 


U.U 


U.U 


1 A 

1 .4 


0.0 


0.0 


0.8 


0.0 


0.0 


0.3 


home economics 


O.U 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.2 


health technology 


U.z 


0.0 


0.9 


1.6 


2.5 


4.0 


22.7 


16.8 


1.5 


law 


1 "7 


0.0 


6.8 


0.0 


0.2 


6.5 


0.0 


0.7 


11.7 


library or archival science 


O.U 


0.0 


0.0 


0.0 


0.5 


0.8 


0.0 


0.0 


0.2 


nursing 


O.U 


0.0 


0.0 


0.0 


0.0 


0.4 


0.0 


0.3 


1.6 


pharmacy 


0.0 


0.0 


0.0 


1.6 


0.2 


1.2 


2.6 


5.6 


0.2 


predent,premed,prevet 




1 9 


\ .z 


U.b 


0.9 


3.6 


39.2 


1 8.4 


1.5 


therapy (phys,occupat,etc) 


O.U 


0.0 


0.9 


0.0 


0.2 


2.0 


0.2 


0.3 


2.9 


other professional 


u. z 


U.U 


r\ *7 
U. / 


0.5 


0.2 


0.8 


12.5 


6.6 


1.6 


Social Sciences 




















anthropology 


U.U 


0.0 


0.4 


1.1 


0.0 


0.8 


0.0 


0.7 


0.3 


economics 


O.U 


0.0 


0.5 


0.0 


0.5 


2.4 


0.0 


0.0 


0.8 


ethnic studies 


U.U 


U.U 


U.z 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


geography 


U.U 


U.U 


U.z 


U.O 


0.7 


0.4 


0.0 


0.0 


0.0 


political science 


U.il 


U.U 




0.0 


0.5 


3.2 


0.0 


0.0 


1.4 


psychology 


U.U 


O.U 


2.7 


2.2 


4.4 


3.2 


16.2 


42.8 


8.0 


social work 


0.0 


0.0 


0.2 


0.0 


0.0 


1.2 


0.0 


1.6 


3.9 


sociology 


O.U 


O.U 


0.2 


0.0 


0.7 


0.8 


0.0 


0.7 


0.8 


women's studies 


U.U 


O.U 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.3 


other social sciences 


U.U 


0.0 


0.4 


0.0 


0.5 


1.2 


0.2 


1.0 


0.9 


Technical 




















building trades 


U.U 


O.O 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.1 


data processing,computer prog 


u./ 




2.0 


0.0 


0.2 


0.8 


0.0 


0.0 


0.7 


drafting or design 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.3 


electronics 


0 0 




U.U 


U.U 


0.0 


0.0 


0.0 


0.0 


0.1 


mechanics 




u. u 


U.U 


U.U 


0.0 


0.0 


0.0 


0.0 


0.0 


other technical 




U.U 


U.U 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


Other Fields 


















agriculture 


U.U 


U.U 


O.U 


1 .1 


0.5 


0.0 


0.2 


0.3 


0.0 


communications 


U.U 


U.D 


0.5 


0.0 


0.0 


0.0 


0.0 


0.0 


1.0 


computer science 


1 ^ 




4.b 


1 .1 


3.0 


1 .6 


0.0 


0.0 


0.7 


forestry 


0.0 


0.0 


0.0 


0.0 


0.2 


0.4 


0.0 


n 0 


U.O 


law enforcement 


0.0 


0.0 


0.0 


0.0 


O.t 


0.4 


0.0 


0.0 


0.2 


military science 


0.0 


0.0 


0.4 


0.0 


0.0 


0.4 


0.0 


0.0 


0.1 


other field 


0.2 


0.0 


1.1 


0.5 


2.3 


3.2 


0.4 


1.0 


0.9 


undecided 


2.7 


2.4 


3.4 


1.1 


1.9 


3.2 


0.0 


0.0 


3.9 
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ENGINEER 


SCIENTIST 


PRACTITIONER 


ITEM 


Persist 


Recruit 


Defect 


Persist 


Recruit 


Defect 


Persist 


Recruit 


D«f*ct 


HOURS PER WEEK IN THE 
PAST YEAR SPENT ON 




















Classes/Labs 




















none 




n A 
u.*f 


n ft 

U.O 


U.U 


U.U 


r\ o 
0.3 


0.4 


0.3 


0.5 


less than one 


n 1 


u.u 


n R 
U.O 


U.u 


U.z 


f\ o 

O.O 


0.0 


0.0 


0.2 


1 -2 


n 7 


n A 


1 R 


U.O 


O ft 

U.O 


o.y 


0.9 


1 .9 


1 .5 


3-5 


D.O 


9 n 
z.U 


4.4 


3.0 


4.2 


4.5 


4.2 


3.6 


4.6 


6 - 10 




Q R 


Q A 


1 1 o 
1 1 .Z 


Q *a 

y.o 


^ A f\ 

1 4.0 


y.9 


1 2.4 


12.3 


11-15 


99 ^ 
ZZ.O 


9*3 1 
Zo. 1 


9 D Q 
ZO. J 


o o o 

ZZ.O 


ion 

zy.u 


O O 

Z0.9 


23.8 


30.9 


32.0 


16-20 


'^fi 7 
OO. / 


ft 




OQ /I 

zy .4 


oO.O 


0 1 ^ 

01 .0 


31.6 


30.9 


31 .0 


over 20 


OA 9 


1 ft 7 


91 /I 
Z 1 .4- 


oo.U 


ZO.l 


o o o 

20.2 


29.2 


20.1 


1 8.0 


Studying/Homework 




















none 


u.u 


U.U 


U.l 


O.O 


0.0 


0.0 


0.0 


0.3 


0.2 


less than one 




u.u 


n R 
U.O 


U.O 


O.Z 


0.6 


0.1 


0.3 


0.3 


1 -2 


1 9 

1 .z 


9 n 
z.U 


Z.O 


Z.O 


1 .5 


1 .8 


1 .3 


1 .9 


2.4 


3 -5 


"7 i 


D.O 


13.1 


9.2 


10.8 


12.8 


8.8 


9.1 


14.2 


6 - 10 


1 p Q 

1 O.J 


1 D "7 
1 O. / 


zo.y 


no A 
ZZ.4 


20.5 


26.2 


25.3 


28.9 


27.8 


11-15 


9n n 


1 "7 Q 

1 /.y 


1 y.o 


20.9 


zl .0 


22.6 


22.2 


20.7 


21 .2 


16-20 


911 
Z 1 . 1 


1 Q Q 


IRQ 


1 C Q 
1 O.O 


1 Q r\ 
1 O.O 


1 4.9 


1 7.2 


19.3 


16.4 


over 20 




OO. O 


9*3 Q 


O Q A 
ZO.O 


ion 
ZO.O 


O i i 

zl . 1 


25.1 


1 9.6 


17.4 


Socializing with Friends 




















none 






u.u 


U.U 


r\ A 
0.4 


0.3 


0.0 


0.0 


0.2 


less than one 


n 7 


1 9 

1 . z 


n ft 
U.O 


1 .U 


n A 
DA 


0.9 


0.6 


0.8 


0.9 


1 -2 


H.O 


R R 
O.O 


A ft 


O.U 


A Q 

4.y 


4.0 


3.5 


3.3 


4.2 


3 -5 


1 Q n 
i o.U 


Z1 .O 


14.4 


1 7.3 


16.1 


20.0 


16.6 


17.1 


16.5 


6 - 10 




9ft R 

zo.o 


9Q R 
Zo.o 


oz.b 


oU.4 


O C ~7 

Zo,7 


29.4 


26.8 


29.3 


11-15 


1 R R 


ion 


9ri n 
zu.u 


ICO 

1 c.o 


ZZ.Z 


1 7.3 


O 'I 4 

21.1 


22.7 


16.8 


16-20 


1 Q 




1 9 "7 

1 z^ / 


1 *a "7 
1 o. / 


1 U.O 


i O Q 
1 Z.O 


11.9 


12.7 


1 1 .7 


over 20 


1 4 R 

1 *Tt O 


1 Q 


1 R 7 
1 O. / 


1 K "7 
1 0. / 


ICO 
1 O.Z 


1 O.O 


1 0.9 


1 6.6 


20.4 


Talk with Faculty Outside Class 




















none 


7 R 


7 Q 


ft 7 


9 C 
Z.O 


O 1 

o. 1 


O.O 


7.9 


4.2 


5.8 


less than one 






'^Q R 


9ft yl 
Zo.4 


OQ O 

zy .o 


O C i 
OO. 1 


O i 1 

ol . 1 


34.1 


33.0 


1 -2 


'^A 7 


^^7 7 


'^f^ ft 
OD.O 


A9 1 


Af\ ~l 
4U. / 


O Q /t 

00.4 


O Q O 

o9.z 


41 .8 


39.3 


3 -5 


1 n ft 


1 1 Q 
1 1 .a 


1 1 Q 


21 .o 


o ^ ~I 

20.7 


17.0 


1 7.7 


13.3 * 


17.0 


6 - 10 


1 R 


9 n 
z . u 




Q R 
O.O 


A ft 

4.0 


O f\ 

o.u 


O Q 

2.9 


4.7 


3.5 


11-15 




1 R 


U.O 


U.O 


1 .0 


O.O 


0.9 


1.1 


0.7 


16-20 


0 1 




n 1 

U. 1 


U.O 


n 9 
u.z 


U.U 


n o 
U.O 


rs o 
Co 


0.3 


over 20 




u.u 


u.u 


U.O 


n 9 
u.z 


U.U 


0.0 


O.O 


0.3 


Exercising/Sports 




















none 




R fi 

o.u 


ft 
O.O 


0. 1 


O.O 


o o 
O.O 


5.0 


4.7 


4.1 


less than one 


lift 


Q 1 


Q Q 

y .y 


1 "7 *a 
1 /.o 


i O >1 

1 Z.4 


1 4.0 


11.7 


10.5 


14.1 


1 -2 


99 1 


9 1 R 
Z 1 . o 


1 Q 1 


9A A 
Z*f .*f 


9K 7 
ZO. / 




1 9.0 


24.2 


22.0 


3 -5 


32.6 


29.8 


26.9 


29.4 


27.9 


24.1 


31 .7 


31 .7 


32.7 


6 - 10 


16.4 


20.2 


24.5 


14.2 


16.1 


17.9 


20.9 


13.7 


15.7 


11 - 15 


7.2 


6.0 


7.2 


7.6 


6.0 


5.1 


6.7 


3.3 


5.9 


16-20 


1.8 


4.8 


3.6 


1.0 


3.3 


2.1 


2.5 


3.3 


2.0 


over 20 


3.0 


2.4 


2.9 


1.0 


3.1 


2.7 


2.2 


3.6 


3.5 
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DESCRIPTIVE PROFILE OF PERSISTERS, DEFECTORS. RECRUITS: CAREERS 



ITEM 



HOURS PER WEEK IN THE 
PAST YEAR SPENT ON 



Reading for Pleasure 
none 

less than one 
1-2 
3-5 
6-10 
11 - 15 
16-20 
over 20 
Using a Personal Computer 
none 

less than one 
1-2 
3-5 
6- 10 
11 - 15 
16-20 
over 20 
Partying 
none 

less than one 
1-2 
3-5 
6 - 10 
11 - 15 
16-20 
over 20 
Working (for Pay) 
none 

less than one 
1-2 
3-5 
6- 10 
11 - 15 
16-20 
over 20 
Volunteer Work 
none 

less than one 
1-2 
3-5 
6-10 
11 - 15 
16-20 
over 20 



ENGINEER 



Persist Recruit 



Defect 



29.7 
30.6 
24.6 
9.8 
4.4 
0.8 
0.1 
0.0 

6.8 
13.1 
23.8 
28.1 
15.7 
5.9 
3.1 
3.5 

13.5 
11.9 
18.3 
29.1 
17.8 
5.7 
1.5 
2.1 

41.5 
1.9 
4.4 
9.1 

15.7 
9.3 
9.1 
9.0 

70.7 
14.2 
10.2 
3.8 
1.0 
0.1 
0.0 
0.0 



29.4 
27.4 
27.0 
12.3 
2.8 
0.8 
0.4 
0.0 

13.3 
1 1.6 
18.9 
24.5 
16.1 
10.8 
2.8 
2.0 

17.2 
18.4 
15.2 
24.4 
16.8 
5.6 
1.2 
1.2 

32.9 
2.8 
4.0 
8.3 
19.0 
11.9 
11.5 
9.5 

69.0 
15.1 
10.3 
3.6 
2.0 
0.0 
0.0 
0.0 



25.7 
26.1 
27.2 
14.2 
5.3 
0.9 
0.0 
0.5 

13.5 
13.3 
21.6 
24.5 
13.8 
5.9 
3.3 
4.2 

12.6 
13.6 
19.6 
27.1 
13.9 
7.4 
2.5 
3.3 

33.4 
2.0 
2.4 
6.1 
16.6 
10.8 
12.1 
16.5 

67.0 
13.6 
10.8 
5.5 
2.1 
0.3 
0.3 
0.4 



SCIENTIST 



Persist Recruit Defect 



21.3 
31.5 
26.9 
12.7 
6.1 
0.5 
0.5 
0.5 

27.4 
16.8 
20.8 
17.3 
9.6 
4.6 
0.5 
3.0 

18.8 
16.8 
21.3 
24.4 
11.2 
4.1 
1.5 
2.0 

17.3 
1.5 
6.1 
14.3 
23.5 
14.3 
13.3 
9.7 

72.6 
11.2 
10.7 
4.1 
1.5 
0.0 
0.0 
0.0 



24.6 
28.6 
26.5 
13.9 
4.6 
1.2 
0.0 
0.6 

19.4 
17.2 
22.5 
20.7 
10.9 
4.5 
2.3 
2.5 

18.8 
15.7 
18.0 
21.9 
15.3 
5.8 
1.9 
2.5 

24.5 
1.4 
3.7 
13.1 
24.1 
13.5 
11.4 
8.3 

65.0 
13.3 
11.4 
6.8 
2.5 
0.0 
0.6 
0.4 



22.6 
27.7 
23.5 
14.6 
7.4 
1.5 
1.5 
1.2 

21.3 
10.5 
21.3 
19.8 
14.4 
6.0 
3.3 
3.6 

19.4 
15.2 
17.3 
25.1 
14.9 
3.9 
3.0 
1.2 

21.9 
2.1 
4.5 
11.7 
19.2 
15.9 
12.3 
12.6 

61.4 
14.8 
12.0 
7.2 
2.1 
0.6 
0.3 
1.5 



PRACrmONER 



Persi»t Recruit Defect 



25.3 
29.7 
25.7 
14.0 
3.9 
0.6 
0.4 
0.3 

26.1 
16.3 
20.2 
23.1 
9.4 
4.0 
0.6 
0.3 

14.1 
12.6 
18.2 
28.2 
14.7 
7.6 
2.5 
2.2 

27.7 
2.1 
3.2 
10.9 
20.1 
12.9 
13.0 
10.1 

50.8 
11.1 
15.2 
15.2 
5.0 
1.5 
0.6 
0.6 



25.4 
27.1 
26.5 
15.2 
3.9 
1.1 
0.3 
0.6 

27.5 
14.4 
23.6 
17.5 
12.8 
2.5 
1.1 
0.6 

12.2 
11.6 
19.9 
28.7 
18.8 
5.2 
1.7 
1.9 

24.6 
0.3 
3.6 
9.9 
17.1 
19.1 
14.4 
11.0 

45.3 
12.8 
19.4 
13.9 
5.8 
0.8 
1.4 
0.6 



22.6 
30.2 
26.3 
13.7 
6.2 
0.8 
0.1 
0.1 

24.8 
14.6 
21.0 
20.6 
9.7 
4.8 
2.3 
2.2 

13.4 
-12.6 
18.6 
24.0 
17.8 
6.5 
3.8 
3.3 

23.5 
0.8 
2.2 
8.5 
18.6 
17.5 
13.7 
15.2 

58.0 
13.4 
12.2 
9.5 
3.6 
1.2 
1.1 
0.9 
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DESCRIPTIVE PROFILE OF PERSISTERS. DEFECTORS. RECRUITS: CAREERS 





ENGINEER 


SCIENTIST 


PRACrmONER 


ITEM 


Persist 


Recruit 




Persist 


Recruit 


Daftct 


Persist 


Recruit 


Defect 


HOURS PER WEEK IN THE 




















PAST YEAR SreNT ON 




















Student Clubs/Groups 




















cone 


28 0 


3R 1 


00. *f 


00. Z 


00.0 


Q 0 1 

oZ. 1 


01 0 
zl .J 


Oft c 

30.5 


32.2 


less than one 


1 5 3 


13 R 
10.0 


13 4 


117 
II./ 


1 c; ft 
1 0.0 


1 9 Q 

1 z.y 


100 
1 Z.Z 


1 n 0 
1 U.o 


•1 0 ft 
1 2.U 


1-2 


21 J 


25.1 


22 Q 


90 4 


99 ft 
zz.o 


9*5 7 
ZO . / 


97 R 

z / .0 


Oil Q 

Z4.y 


0 0 Q 

2o.y 


3-5 


1 R 


1 7 Q 


1 ft T 
1 0.0 


9 1 i1 


1 /I c 


0/^ "7 


26.0 


1 9,9 


18.2 


6- 10 


R Q 

\j 


4 4 


7 0 


7 1 
/ . 1 


ft ft 
O.D 


7 0 
/.Z 


0 1 
0. 1 


1 1 .4 


8.6 


11 - 15 


1 5 


2 4 


3 9 


1 ^ 
1 . 0 


1 R 
1 .D 


1 K 


0 Q 


1 'f 


2.6 


16-20 


1 .2 


0 0 


1 1 


0 0 


0 A 


u.y 


U. / 


U.o 


1 .1 


over 20 


1 0 


1 R 


0 ft 
u.o 


1 c; 


1 n 
1 .U 


u.y 


1 c 


ft 0 
0.3 


1 .6 


Watching TV 




















none 






119 
1 ( .Z 


1 Q Q 


1 /I 0 

1 4.y 


1 0.8 


"loo 

13.3 


10.8 


10.3 


less than one 


1 o. o 


1 T 1 


111 
M.I 


1 /! 9 
1 4.Z 


1 4. 1 


1 5.0 


1 3.2 


15.3 


14.7 


1-2 


1 fl ft 

1 CO 


ZU.O 


99 n 
ZZ.U 


Z0.4 


zu. / 


0 r\ —J 

20.7 


22.4 


18.9 


19.8 


3-5 


Zo. 


9Q C 


zo.o 


no 0 


on 0 

z5.z 


25.8 


25.8 


27.5 


26.5 


6- 10 


1 ft n 


1 1 


1 ft Q 


1 0 "7 

1 z. / 


1 "7 1 

1 7. 1 


1 5.9 


1 6.5 


16.7 


17.5 


11 - 15 


7 1 


^ R 


9 

O.Z 


R 1 


0.4 


0.0 


5.4 


7.5 


6.2 


16-20 


2.9 


4 0 


9 ft 


9 0 
Z. v/ 


1 A 


9 7 
Z. / 


1 

1 .0 


1 yf 
1 .4 


0 ft 
2.U 


over 20 


2.6 


0 4 


9 4 


1 0 
1 .U 


1 9 
1 .Z 


9 yf 
Z.4 


1 Q 

1 .y 


1 0 

1 .9 


0 ft 
3.0 


Commuting to Campus 




















none 




44 ft 


Aft 7 




CO a. 

OU.D 


o4.b 


4y.7 


47.0 


46.6 


less than one 




1 R 4 


1 R R 
1 0.0 


17 1 
1 / . 1 


ICQ 


1 >f 1 
14.1 


ion 
1 0.0 


1 5.5 


19.8 


1-2 




1 R 0 


1 R 9 
1 O.Z 


1 1 Q 


1 /I 0 

1 4.Z 


10c 
1 o.b 


ion 

1 3.9 


12.7 


13.5 


3-5 


1 /I R 


1 T 9 
1 O.Z 


1 1 Q 


IOC 

1 o.b 


1 2.6 


1 1 .7 


1 1 .5 


16.6 


12.3 


6- 10 


R 3 


Q 9 

k7 .Z 


t; 7 
0. / 


9 A 
z.o 


4.0 


5.1 


5.4 


5.0 


5.6 


11-15 


1 0 


0 4 


1 .0 


0 R 

u.o 


1 0 

1 .z 


1 0 
1 .Z 


0.9 


1 .7 


1.7 


16-20 


0.3 


0 0 


0 4 


0 0 


0 9 
U.Z 


0 0 
U.U 


n A 
U.4 


U.o 


ft 0 
0.2 


over 20 


0.1 


0 0 


0 3 
vy.O 


0 0 


0 A 


0 0 

u.u 


r\ 1 
U. 1 


1 . 1 


ft 0 
0.3 


Religious Services/Meetings 


















none 


49.6 


55.8 


^0 8 

0 Vy I \J 


R1 7 


Rft 9 
00 .z 


f^7 7 


Aft 9 


/I Q C 

4y.o 


A f\ A 

49.4 


less than one 


1 7.7 


1 1 .2 


1 R 8 


10 9 


1 R 1 
1 0. 1 


1 A Q 

1 *f .y 


IRQ 


A A a 
1 4.0 


1 0.0 


1-2 


25.5 


25.1 


53 7 


91 4 


90 Q 


9 1 A 
Z 1 .*f 


9ft 7 
ZO. / 


OQ "7 

Zo. / 


0 /I "7 


3-5 


xJm ^ 


R R 


7 T 


0.0 


4.b 


4.5 


8.0 


5.8 


6.4 


6- 10 




Z.4 


1 0 
1 .y 


1 .0 


1 .0 


1 .5 


0.9 


1.4 


1.9 


11 - 15 


0 3 


n 0 


0 4 


0 0 


0 9 
U.Z 


U.U 


U.3 


ft ft 
0.0 


0.5 


16-20 


0.1 


0 0 

\j I vy 


0 1 


0 0 


0 0 

u.u 


0 0 
U.U 


A 1 
U. 1 


U.O 


ft 0 
0.3 


over 20 


0. 1 


0 0 

vy • vy 


0 0 


0 0 


0 0 

u.u 


U.U 


U.U 


ft ft 

u.u 


0.0 


Hobbies 


















none 


25.7 


5R R 


94 7 


9R Q 


'50 ft 

ou.o 


9£I 1 

Zo.l 


0 a ft 
2b. U 


22.3 


25.0 


less than one 


24.6 


21 0 


1 Q ft 


90 ft 
zu. 0 


1 ft R 
10.0 


9 1 0 
Z 1 .U 


0 Q C 

Zo.o 


25.4 


21 .7 


1-2 


27.2 


29.4 


77 1 


39 0 


9R 1 
ZC 1 


ZO.O 


9ft K 
ZO.O 


0"7 A 

Z/.4 


2o.o 


3-5 


15.2 


17.5 


17.8 


15.2 


15.4 


17.4 


17.7 


17.0 


17.1 


6- 10 


4.2 


2.8 


6.8 


5.1 


7.0 


3.9 


4.4 


5.3 


5.1 


11-15 


1.5 


0.8 


1.5 


1.0 


1.0 


3.0 


1.3 


0.8 


1.0 


16-20 


0.4 


1.6 


0.6 


0.0 


0.6 


0.6 


0.7 


0.3 


0.6 


over 20 


1.1 


0.4 


1.0 


0.0 


0.6 


2.4 


0.7 


1.4 


0.7 
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DESCRIPTIVE PROFILE OF PERSISTERS, DEFECTORS, RECRUITS: MAJORS 





ENGINEERING 


PHYSICAL SCI 


BIOLOGICAL SCI 


1 ITEM 


Persist 








Recruit 


ueieci 


Persist 


Recruit 


Defect 


1 Number of Respondents 




ZOO 


/oo 


H /O 


coo 
ozo 


dU4 


812 


380 


1,097 


Year Graduated from High School 




















1 1985 


QR 7 


Q7 7 




aO.O 


QQ A 


yo.o 


99.0 


98.9 


99.6 


1 1984 


0 6 


U.*T 


1 1 


U. O 


1 .U 


u.o 


0.5 


0.8 


0.4 


1983 


u.o 


u.o 


fi 1 
U. 1 


U.U 


0.2 


0.5 


0.1 


0.0 


' 0.0 


1 1982 or earlier 


0.2 


0 8 


0 4 


n 9 
u. z 


u.o 


n 9 
u.z 


U.Z 


u.u 


0.0 


H.S. equivalency (G.E.D. test) 


0.0 


0.0 


0.1 


0 0 


0 9 
u.z 


n 9 
u.z 


u.u 


U.U 


O.U 


never completed high school 


0.1 


0.4 


0 0 


U.*T 


u .u 


u.o 


n 1 

U. 1 


U.o 


0.0 


1 Age on December 31, 1989 




















20 or younger 


0.3 


0.0 


0 0 


u.u 


u.u 


u.o 


U.4 


U.O 


0.1 


' 21 


4.0 


4.9 


3 7 


R 7 

o . / 


o.o 


o.o 


o.o 


0.4 


A A 

4.4 


22 


78.9 


79 8 


7R n 


RH fi 
OU.U 


7ft R 

/o.o 


7Q ft 


"7Q n 
/o.u 


76.6 


79.3 


23 


15.7 


1 o . o 


90 1 

ZU. 1 


lift 
1 1 .o 


1 R A 
1 D.H 


1 0.4 


1 7.2 


1 9.2 


1 5.9 


f 24 


0 q 


0 4 


n 7 

u. / 


1 . 1 


n Q 
U.O 


n 7 
u. / 


U.5 


u.o 


0.3 


25-28 




1 1 

1 » 1 


u.o 


U.U 


U.O 


0.2 


0.5 


0.0 


0.0 


t 29-33 


u.u 




U.u 


0.2 


0.0 


0.2 


0.0 


0.0 


0.0 


' 34-43 


n n 
u.u 


u.u 


u.u 


U.U 


U.U 


0.0 


0.0 


0.0 


0.0 


44-58 


n n 
u.u 


u.u 


U.U 


U.U 


U.O 


0.0 


0.0 


0.0 


0.0 


59 or older 


u.u 


u.u 


u.u 


U.U 


U.U 


U.U 


0.0 


0.0 


0.0 


1 Racial Background (1) 




















White/Caucasian 




«7U .O 


RA A 
0*f .*f 


Q 1 9 
a 1 .Z 


QC O 

oo.z 


oy.7 


OCT 

85.6 


90.4 


85.1 


i Black/Negro/Afro-Ameri can 


4.0 


1 9 


ft R 
o. o 


ft 
o .o 


7 '5 


o.o 


4.D 


0.7 


7.6 


1 American Indian 




u.o 


1 1 
1 . 1 


U.*f 


n 7 
U. / 


1 .o 


1 .4 


1 .1 


1 .7 


Asian-American/Oriental 


8 4 


R R 
u.u 


A Q 


A A 


C 7 
O. / 


O C 
O.O 


6.9 


4.5 


5.9 


Mexican-American/Chicano 


1 .2 


1 9 


9 1 


n R 
u.o 


1 1 
1 . 1 


U.o 


1 .D 


1 .o 


2.0 


Puerto Rican-American 


0.2 


0.4 




n 9 
u. z 


n 9 
u.z 


u.o 


U.z 


U.U 


0.8 


other 


1 .5 


1 R 


U. \7 


1 n 
1 .u 




1 .U 


1 .b 


1 . 1 


2.2 


1 Miles from Home to College 




















1 5 or less 


4.0 


4.9 


4 fi 


*r .U 




o.u 


/I o 
4.Z 


b.U 


3.8 


] 6 to 10 


4.2 




o .o 


R ft 
O.D 


A A 




O.U 


7.1 


5.4 


1 11 to 50 


on 1 

ZU. 1 




1 "7 O 

1 /.o 


21 .3 


1 9.7 


19.5 


21 .0 


22.5 


19.5 


51 to 100 


14.2 


12.9 


111 
1 1 . 1 


1 R 7 
1 o . / 


1 1 ft 
1 1 .o 


1 R A 




1 0.4 


ICO 

15. o 


1 101 to 500 


35 7 


9R d 


7 

OO. / 




OO.O 


00.4 


o5.1 


33.9 


36.4 


J more than 500 


91 Q 


99 7 
zz . / 


97 R 
Z / .D 


1 Q C 
1 ^. O 


ZO.t5 


1 O.U 


1 8.1 


1 5.1 


19.6 


Marital Status in 1985 




















not presently married 


99 9 


100 0 


QQ 7 


QQ R 


QQ Q 


1 UU.U 


1 00.0 


100.0 


99.9 


married, living with spouse 


0.0 


0 0 


0 

V/. \J 


O A 


n 9 

U.Z 


U.U 


U.U 


0.0 


0.1 


married, not living with spouse 


0.1 


0.0 


0 0 




u.u 


u.u 


U.U 


U.U 


0.0 


in 1989 


















not presently married 


95.0 


95.9 


92.7 


94.3 


94.4 


91.7 


93.8 


94.2 


93.8 


married, living with spouse 


4.8 


4.1 


6.8 


5.5 


5.5 


8.3 


5.7 


4.7 


6.1 


1 married, not living with spouse 


0.2 


0.0 


0.5 


0.2 


0.2 


0.0 


0.5 


1.1 


0.1 



I 
I 
I 



I 



I 
I 
I 
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DESCRIPTIVE PROFILE OF PERSISTERS. DEFECTORS. RECRUITS: MAJORS 





ENGINEERING 


PHYSICAL SCI 


BIOLOGICAI. SCI 


1 ITEM 


Persist 


Recruit 


Defect 


Persist 


Recruit 


Defect 


Persist 


Recruit 


Defect 


1 Average High School Grade 




















AorA+ 


/I 1 "7 


43.2 


25.3 


41 .5 


36.6 


31 .7 


37.6 


30.2 


28.9 


1 A- 




O/! /! 

24.4 


2b. 2 


27.0 


26.5 


22.5 


28.1 


27.8 


22.4 


1 B + 


1 o.o 


1 Q Q 

1 o.y 


22. o 


< a A 

18.4 


18.2 


20.5 


19.7 


18.5 


24.0 


B 


1 O.O 


1 1 .3 


16.4 


8.8 


13.2 


15.2 


9.9 


16.9 


15.5 


1 ^' 


2.0 


3.0 


6.2 


2.5 


3.1 


5.7 


3.0 


4.8 


5.6 


1 C+ 


1 9 


o c 
2.b 


3.b 


t IT 

1 .5 


1.9 


2.8 


1.4 


1.3 


2.1 


C 


u.o 


0.4 


O.b 


0.2 


0.5 


1 .5 


0.5 


0.5 


1.4 


1 ^ 


n n 
u.u 


0.4 


0.0 


0.0 


0.0 


0.2 


0.0 


0.0 


0.0 


1 Average Undergraduate Grade 




















A 


111 

11.1 


1 O Q 

1 2.0 


b.o 


1 7.1 


15.3 


9.2 


13.5 


10.8 


9.2 


1 B + ,A- 


29. o 


29.1 


26.8 


39.8 


30.8 


31 .1 


39.9 


33.2 


31.4 


B 


3b. 7 


34.0 


36.6 


28.4 


33.8 


38.4 


30.9 


38.9 


37.7 


C+,B- 


1 9.D 


21 .6 


25.0 


1 1 .8 


17.6 


17.3 


13.0 


14.7 


18.6 


l ^ 


o o 

o.o 


3.0 


5.6 


2.9 


2.4 


3.7 


2.8 


2.4 


3.0 


[ C- or less 


0.0 


0.0 


0.3 


0.0 


0.2 


0.3 


0.0 


0.0 


0.1 


D^ree Aspirations in 1985 




















none 


U.4 


0.0 


0.4 


0.2 


0.4 


0.4 


0.7 


0.3 


0.9 


1 vocational certificate 


U.O 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.1 


associate (A. A. or equivalent) 


U.2 


O.O 


0-1 


0.0 


0.2 


0.6 


0.4 


0.0 


0.1 


bachelor's (B.A.,B.S.,etc.) 


Z2.i7 


o o o 
22.9 


24.1 


19.3 


20.9 


25.2 


10.2 


19.7 


9.4 


master's (M. A., M.S., etc.) 


CI 1 

bl .1 


37.1 


48.2 


31.1 


35.7 


34.4 


13.2 


30.5 


12.7 


f Ph.D. or Ed.D 


O 1 c 

21 .b 


28.2 


22.2 


40.5 


22.0 


26.0 


16.7 


22.5 


15.3 


M.D., D.O., D.D.S. D.V.M 


Q 1 
0. 1 


o.b 


3.1 


IJ 


18.1 


11.2 


58.2 


23.7 


59.5 


1 LL.B. or J.D. (law) 


0.6 


1 .2 


0.7 


0.9 


1 .8 


1.5 


0.3 


1.2 


1.2 


1 B.D. or M.Div. (divinity) 


0.0 


O.O 


0.4 


0.0 


0.2 


0.2 


0,0 


0.3 


0.1 


other 


n o 
0.2 


0.4 


0.7 


0.2 


0.9 


0.6 


0.4 


1.8 


0.7 


1 Highest Degree Earned by 1989 




















f none 


oo.b 


4o.D 


33.4 


15.4 


18.7 


25.6 


17.0 


29.8 


21.5 


vocational certificate 


n 0 


r\ A 
0.4 


O.O 


f\ A 

0.4 


0.0 


0.5 


0.2 


0.0 


0.3 


I associate (A. A. or equivalent) 


0 Q 


C 1 

0.1 


b.b 


1 .5 


2.8 


2.4 


2.2 


4.3 


3.6 


1 bachelor's (B.A., B.S., etc.) 


Oo.U 


yf Q Q 
49.0 


59. b 


81.7 


77.4 


71 .2 


79.0 


65.1 


73.2 


master's (M. A., M.S., etc.) 


U.4 


0.4 


0.3 


0.8 


0.5 


0.0 


1 .0 


0.5 


0.6 


1 Ph.D. or Ed.D 


O.O 


0.0 


0.0 


0.0 


0.2 


0.0 


0.1 


0.0 


0.0 


[ M.D., D.O., D.D.S., D.V.M 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.1 


0.0 


0.1 


J.D. or LL.B. (law) 


U.O 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


1 B.D. or M.Div. (divinity) 


U.U 


0.0 


0.1 


0.0 


0.0 


0.2 


0.1 


0.0 


0.1 


other 


U.U 


O.O 


0.3 


0.2 


0.5 


0.2 


0.1 


0.3 


0.7 


' D^ree Aspirations in 1989 




















1 none 


U.4 


0.0 


0.5 


1 . 1 


0.5 


0.5 


0.6 


0.0 


0.5 


vocational certificate 


n o 
U.2 


0.0 


0.0 


0.0 


0.2 


0.0 


0.1 


0.0 


0.0 


associate (A. A. or equivalent) 


U.U 


0.0 


0.1 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


bachelor's (B.A., B.S., etc.) 


on A 
2U.4 


Of; A 
2d. 4 


21 .7 


1 3.2 


14.4 


15.3 


10.0 


15.6 


12.7 


1 master's (M. A., M.S., etc.) 


t)*f.4 


4o.o 


47.2 


36.4 


42.5 


45.1 


19.3 


29.9 


35.5 


' Ph.D. or Ed.D 


19.1 


16.9 


21.4 


42.1 


31.4 


26.3 


20.8 


20.2 


23.0 


M.D.,D.O.,D.D.S., D.V.M 


2.4 


3.8 


2.2 


3.6 


9.2 


4.4 


44.9 


27.5 


15,7 


J.D. or LL.B. (law) 


2.4 


4.2 


5.8 


1.5 


1.2 


6.6 


1.6 


2.2 


10.1 


B.D. or M.Div. (divinity) 


0.0 


0.0 


0.4 


0.6 


0.0 


0.2 


0.4 


0.8 


0.7 


other 


0.7 


0.4 


0.5 


1.5 


0.7 


1.7 


2.3 


3.8 


1.9 




DESCRIPTIVE PROFILE OF PERSISTERS. DEFECTORS. RECRUITS: MAJORS 





ENGINEERING 


PHYSICAL SCI 


BIOLOGICAL SCI 


1 ITEM 


f erbibi 


ixevniii 


jL/eieci 


Persist 


Recruit 


Defect 


Persist 


Recruit 


Defect 


' Freshman College was Student's 




















first choice 


"7*3 n 


by. / 


"7 0 "7 


75,7 


75.0 


75.9 


75.4 


73.6 


111 


1 second choice 




9n 1 


on Q 


1 Q A 


1 "7 Q 

1 /.y 


19.1 


1 D.y 


20.1 


1 9.2 


third choice 




/ .D 


/I Q 


Q A 


A K 


0.7 


0.0 


4.5 


5.1 


less than third choice 


1 0 


9 7 


1 R 
1 .D 


Z.D 


9 ft 
Z.D 


1 0 
1 .0 


0 0 
Z.Z 


i 0 
1 .0 


2.9 


[ College Experiences Noted Very 




















1 Satisfactory or Satisfactory (2) 




















science and mathematics courses 


87 7 


89 7 
oz . / 


77 8 
/ / .0 


QH 1 


Pft Q 

00. y 


■79 PC 
/z.o 


ob.y 


00.4 


72.9 


humanities courses 




Rfi 8 


79 9 
/ z. Z 


7A R 


7^ A 
/O.H 


7P K 
/O.O 


79.0 


"7y| f\ 
/4.U 


83.8 


social science courses 




R9 A 
UZ .*f 


R7 1 
0 / . 1 


RA 9 
DH.Z 


ft9 Q 
DZ.y 


/4. 1 


ftp "7 
DO. / 


CO A 

DO. 4 


7o. 1 


courses in major field 


OU . u 


8^ 1 


81 8 


R7 A 
0 / .H 


Pft 9 
OD.Z 


QK "7 
00. / 


Q Q 1 
QO. 1 


OC 
OD.U 


o7.2 


general education requirements 


fid Q 


Rd R 


R7 


7n ft 


ftp n 

DO.U 


ftft 7 
DD. / 


"79 r\ 


CC A 
DD.4 


"IOC 

7z.b 


relevance of coursework to life 


\j 1 %o 




R 1 1 
0 1 . 1 


P^R A 
OD.H 


t^T 7 


ccn ft 

OU.D 


C"7 0 
0 /.Z 


CO 1 

bz. 1 


oy.O 


overall quality of instruction 


7R Q 


7R 


7ft R 
/ D.D 


PR ^ 


P9 Q 
OZ.O 


"7Q ji 

/y .4 


01 1 

ol . 1 


"7rt /< 

/9 .4 


84.8 


lab faciUties and equipment 


R9 8 


RR Q 


RQ Q 


7n 8 

/U.O 


7*^ n 

/O.U 


ftyl Q 

d4.o 


"70 C 
/Z.D 


■7yl C 

/4.b 


7o.7 


library facilities 


R8 Q 


71 1 

/I.I 


7*^ d 


RQ Q 

oy .y 


ft7 1 


"79 n 
/O.U 


C"7 Q 

D/.y 


7z.9 


71.1 


computer facilities 


7d '\ 


71 8 


7A n 


7C P 

/o.o 


7C 7 
/ 0. / 


"71 "7 
/ 1 . / 


"7/1 C 

74. D 


71 .3 


72.0 


oppty for interdisciplin courses 


7 


Rd R 
OH. O 


R7 R 


R7 Q 

D / .y 


ftn A 

DU.H 


ft 1 n 
D 1 .U 


CO 0 
DO.O 


CO 1 

bz. 1 


CXI 

65. D 


oppty to talk to professors 


78 n 


77 9 


77 R 


PP 7 
C50. / 


P9 Q 

oz.y 


oz.y 


01 .9 


o2.5 


83.9 


oppty for extracurr activities 


7Q 9 


7*^ Q 


7Q n 


PQ n 
00. u 


P 1 c 
Ol .0 


ol .0 


81 .2 


—J 0 0 
79.0 


82.7 


campus social life 




C^l Q 


00.0 


dU.o 


ob.o 


DZ. 1 


DZ.^ 


60.9 


62.9 


regulations on campus life 




AA ^ 


A 1 A 


An r\ 

4 / .U 


/I Q 1 

4o. 1 


ii ft 9 
4D.O 


49.^ 


49.2 


45.9 


academic tutoring or assistance 


R7 7 


o / .0 


ft'5 Q 


DH.4 


"71 f\ 


C"7 C 
0/ .D 


62. 0 


60.2 


63.7 


academic advising 


AO Q 


AH R 


A7 '5 
H / .0 


7 

00. / 


Ob.D 


/I Q "7 

4y. / 


00.0 


47.0 


51.9 


career counseling and advisinc 


•+•+• V 


d9 9 


d*^ 8 


Aft ft 
HD.D 


Aft ft 
4D.D 


yl "7 ft 
4/ .D 


yl "7 1 
4/. 1 


y| 0 1 

4z. 1 


46.1 


personal counseling 


'^8 Pi 


'^R 7 


dR 9 
HD. Z 


AR ft 
HD.O 


A7 
H / .0 


cn ft 
OU.D 


.#1 P P 

4o.o 


y| yl P 


yf Q 0 

4y.z 


student housing 




R1 R 


R7 Q 


R1 d 

0 1 .H 


R9 1 
DZ. 1 


7 

oy . / 


oy .4 


cft n 
bb.U 


CI 0 
bl .z 


financial aid services 


48.9 


dd R 


dQ 0 


R7 Q 


R9 *^ 


R9 d 
OZ .H 


i^n 9 

OU. z 


AP P 
HO.O 


C9 C 
00.0 


contact with faculty and admin 


fi4. 1 


R8 R 


RR 9 
. z 


77 


7A 9 
/ H.Z 


7n 1 
/u. 1 


in Q 
/u.y 


"7n ft 

/U.D 


"7yl ft 
/4.D 


relations with faculty & admin 


R4 R 


RQ 1 


R*^ 8 


1A n 

/H.U 


7*3 '5 


"71 "7 


"71 "7 


CQ C 

b9.b 


"7/1 1 

74. 1 


oppty to attend films, concerts 


fi8 


71 1 
/I.I 


7n 1 


77 8 
/ / . 0 


79 9 
/ Z.Z 


"7/1 "7 
/4. / 


/0.4 


"70 0 

/o.z 


~7 C Q 

7b. 9 


job placement services 


fid 7 


R? Q 


d8 1 

HO. 1 


d7 7 


d7 Q 
H / . S7 


AP 7 
40. / 


A yl 9 
44.0 


A9 7 
40. / 


yl yl C 
44. 0 


campus health services 


fi9 R 
uz • u 


R1 R 


R1 9 
0 1 .Z 


CA 9 


00. y 


00.0 


ol .0 


49.1 


XI A (\ 

54.9 


overall college experience 


8T 1 


8n d 


77 R 


PQ 9 

oy .z 


PA A 
OH.H 


P9 K 
00.0 


00. U 


QO "7 


00.0 


Enroll at Freshman College Again 




















definitely yes 


38.9 


32.5 


36.8 


43.0 


40.8 


40.7 


41.9 


37.8 


40.8 


probably yes 


38.9 


35.1 


31.0 


39.0 


36.5 


32.8 


35.4 


34.0 


33.3 


don't know 


3.8 


6.4 


4.9 


4.9 


4.4 


2.8 


4.8 


3.7 


3.6 


probably not 


13.0 


16.6 


18.1 


8.9 


12.9 


14.9 


13.0 


17.8 


15.0 


definitely not 


5.4 


9.4 


9.2 


4.2 


5.5 


8.7 


4.8 


6.6 


7.4 
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DESCRIPTIVE PROFILE OF PERSISTERS. DEFECTORS. RECRUITS: MAJORS 





ENGINEERING 


PHYSICAL SCI 


BI0LO3ICAL SCI 


ITEM 








Persist 






Persist 


Recruit 


Defect 


Student Took Time Off, Withdrew 




















or Transferred 




















no 


Aft n 


7R Q 


RQ R 


OO o 

oo.z 


OZ.O 


75.3 


85.7 


72.5 


76.8 


transferred 


o.o 


1 R 7 
1 O. / 


o^ 1 


b.o 


1 2.U 


1 6.4 


10.3 


17.1 


15.8 


withdrew 




1 R 


o.o 


1 . 1 


1 K 
1 .O 


o o 
Z.Z 


Z.O 


3.0 


O rt 

2.0 


leave of absence 




A Q 


R n 


A 9 
4.Z 


4.0 


D.U 




7.0 


5.4 


Reasons Noted as Very Important 




















for Taking Time Off (3) 




















reconsider goals & interests 


?4. 1 


HO. H 


AR 1 


91 1 
Z 1 . 1 


/I n o 
4U.Z 


y1 Q O 

4o.o 


o4.z 


51 .5 


45.5 


changed career plans 




AO R 


A9 Q 


1 7 Q 


oU.b 


07 C 
O /.D 


OO 7 

Z0.7 


38.8 


36.8 


wanted practical experience 




17 9 


10 7 


Q Q 


1 1 Q 

1 1 .O 


1 O /! 

1 0.4 


0 >l o 

Z4.0 


1 5.5 


16.0 


didn't Tit in" 




18 7 
1 o. / 


1 7 
1 / .O 


Z 1 .4 


Q 

ZU.a 


1 7 y1 
1 /.4 


1 7.5 


10.7 


18.0 


was bored with course work 




Q A 


1 R n 
1 o.u 


IOC 
1 Z.O 


1 o.o 


1 1 O 

1 Z.O 


12.3 


6.8 


10,4 


wanted better acad. reputation 




9 1 Q 


111^ 
1 1 .0 


1 Z.O 


1 1 .b 


1 b. 1 


z1 .9 


11.7 


13.6 


wanted better social life 






! 4. / 


1 4.0 


1 U.U 


1 4. 1 


14.0 


1 0.7 


14.1 


wanted to be closer to home 


7 1 


4 7 


R 9 

o.z 


1 9 '3 
1 Z.O 


117 
11./ 


i O 1 

1 Z. 1 


9,D 


4.9 


10.8 


had good job offer 




1 9 
1 z.o 


O.O 


K /I 
0.4 


C /! 

D.4 


O /I 

0.4 


1 .8 


A O 

4.9 


3.2 


wasn't doing well academically 


1 R 7 


17 9 


Z / .0 


Zl .4 


zU./ 


1 9.5 


18.4 


1 2.6 


19.5 


family responsibilities 


O.J 


3.1 


5.3 


1 .8 


9.0 


4.0 


7.0 


12.6 


7.2 


tired of being student 


o.o 


/I "7 

4. / 


O "7 

2. J 


9.1 


2.7 


5.4 


7.0 


3.9 


5.2 


couldn't afford college 


1 o .u 


^ A ^ 


ion 


1 4.0 


ICO 

1 O.Z 


11.4 


18.1 


9.7 


17.3 


wanted wider course selection 


97 R 


98 1 


9A P 
Z4. o 


1 O 7 
1 Z. / 


O 1 o 

Zl .Z 


1C O 

Zb.o 


33.0 


27.2 


25.0 


ENROLLMENT STATUS 




















First Year 




















attended first college full-time 


QQ 9 


Q8 Q 


QQ 


QQ Q 


QQ 7 

yy. / 


99.7 


Art O 

99.6 


98.4 


99.2 


attended first college part-time 


U.'f 


1 . 1 


U.O 


U.O 


0.0 


0.2 


0,4 


0.3 


0.3 


attended diff college full-time 


0 3 


0 0 


w. o 


O 9 

u.z 


U.O 


n 0 
U.z 


U.U 


1 o 
1 .o 


U.b 


attended diff college part-time 


0.0 


0 0 


0 0 


u.u 


U.U 


U.U 


U.U 


U.U 


U.U 


not enrolled 


0 0 




n 1 


u.u 


U.U 


U.U 


U.U 


U.U 


U.U 


Second Year 




















attended first college full-time 


Qd. 7 


87 9 


OO . O 


Q/l Q 


0 1 Q 

y 1 .y 


Q7 r\ 
o/.U 


yj.4 


ob.1 


88.8 


attended first college part-time 


U.O 


0 1 
Z. 1 


Z.o 


O.Z 


0.0 


2.0 


0.9 


1 .4 


1 ,4 


attended diff college full-time 


A 9 


7 A 


1 1 A 


/I 0 
4.Z 


c o 
O.Z 


O Q 

o.y 


y1 O 

4.9 


8.8 


8.0 


attended diff college part-time 




1 R 


1 ^ 
\ .o 


U.4 


1 n 
1 .U 


r\ Q 

u.y 


0.5 


O rt 

2.0 


1 .4 


not enrolled 


0 1 




1 R 


n 9 
u.z 


o o 
U.O 


1 o 

1 .z 


U.O 


1 .7 


0.4 


Third Year 




















attended first college full-time 


89 0 


77 1 


7R ^ 


on 7 
yu. / 


Qt; /I 
o0.4 


7Q 

/y .0 


o/.y 


77. o 


81 .3 


attended first college part-time 


1 ^ 


^ 7 


1 0 


U.z 


1 o 
1 .Z 


1 .z 


0.8 


1 .7 


1 .2 


attended diff college full-time 


8.5 


14.7 


19 0 


7 1 


1 n Q 


1 R n 
1 o.u 


inn 

1 U.U 


1 7 '3 

1 /.o 


1 /I c 

1 4.b 


attended diff college part-time 


0.8 


1 6 


0 fi 


0 7 


O 8 
U.O 


1 R 


n Q 
u.y 


1 7 


O 1 

Z.I 


not enrolled 


0.5 


2 9 


9 3 


1 

1 .O 


1 7 


0 t; 

Z.O 


n A 
U.4 


1 /! 

1 .4 


f\ o 

U.O 


Fourth Year 




















attended first college full-time 


87.6 


78.4 


77.1 


90.6 


85.4 


82.0 


86.6 


79.0 


84.5 


attended first college part-time 


1.1 


2.0 


1.3 


1.3 


1.9 


0.7 


1.2 


2.0 


1.0 


attended diff college full-time 


9.6 


16.3 


18.2 


6.8 


11.0 


15.4 


10.5 


16.4 


12.9 


attended diff college part-time 


0.8 


0.8 


1.3 


0.9 


1.0 


0.9 


0.8 


1.4 


0.9 


not enrolled 


0.9 


2.4 


2.1 


0.4 


0.7 


0.9 


0.9 


1.1 


0.7 



I 

r o 

ERIC 



I 
I 
I 
I 
I 
I 
I 
I 
I 



DESCRIPTIVE PROFILE OF PERSISTERS. DEFECTORS, RECRUITS: MAJORS 





ENGINEERING 


PHYSICAL SCI 


BIOLOGICAL SCI 


ITEM 


Persist 


Rermit 










L-J t^^~r-m a r\ # 

rersisi 






Have Met or Exceeded Recommended 




















Years of High School Study (4) 




















English (4 years) 


98 0 


Q8 1 




QA Q 






Q"? 


y O.O 


Q"7 1 

y /. 1 


mathematics (3 years) 


99.6 


1 




Qfl 1 


QQ 


Qft P 


QV 7 


Q 

yo.y 


y /. 1 


foreign language (2 years) 


85,3 


78.8 






R7 9 
O / .z 


f?9 
oz. o 


O / . 1 


ftA P 
oU.O 


o4.o 


physical science (2 years) 


85 0 


ft9 7 


77 9 


ft7 9 
O / .Z 


ftn 1 

OU. 1 


/D.D 


"7Q 1 

/o. 1 


/ 1 .Z 


7o.y 


biological science (2 years) 






97 7 
Z / . / 


97 P 
Z / .O 


OO.H 


QA O 


OD.O 


OD.O 


d4.0 


history or Am gov (1 year) 




QQ R 




1 An A 
1 UU.U 


ys.o 


on *7 
99.7 


yy.D 


1 00.0 


99.6 


computer science (1/2 year) 




75.3 


70.9 


79 4 


7*^ 0 


74 


fi9 0 
oz. V 


RO 9 

ou.z 


ftA ft 
OU.O 


art or music (1 year) 


52.3 


54,7 


R6 7 


fi1 


R7 0 


RR A 


RQ 7 


R'^ 1 
DO. 1 


ftQ 0 
OO.Z 


Number of Undergraduate Courses 




















Taken Which Emphasize: 




















Writing Skills 




















none 






Z .0 


*f .Z 


0 A 
Z.H 


z.b 


1 .4 


2.9 


0.8 


lto2 


46.4 


40.4 


27 q 


?7 R 




'^9 1 
OZ. 1 


OO . 1 


Qft ft 

OO.D 


07 0 
Z /.Z 


3 to 5 


38.0 


44.9 


8 




49 9 


'^R 9 
OO. Z 


49 R 

H'Z .O 


A9 1 


04.0 


6 to 8 


7.8 


7.1 


1 1 


10 7 

1 V./. / 


10 9 


19*^ 
1 z.o 


10 R 


1 A C 
1 U.O 


1/17 


9 or more 


3.8 


3 7 


12 


Q 9 


R 0 

o,\j 


IRQ 
1 0.9 


1 n 
1 u.o 


7 Q 

/ .y 


ZZ.O 


MathAJndersfanding Numbers 




















none 






U. 1 


u.z 


U.z 


A O 


'S A 


0.8 


1.2 


1 to 2 


0.1 


2 6 


R 1 


1 ^ 


4 9 


IRA 


Z*f.O 


1 Q K 

1 y.o 


zy.o 


3 to 5 


10.5 


12 7 


oo . ^ 


1 R 1 


90 Q 


O / .Z 


O 1 .D 


/I Q yt 

4o.4 


/I 1 cx 
41 .0 


6 to 8 


27.3 


23.6 


2*^ 1 


1 R ft 
1 o. o 


1 o.o 


1 R Q 


1 >1 A 


1 Q IX 

1 y.o 


1 o o 
1 o.o 


9 or more 


62.1 


fil n 


'^R 7 


OH. O 




9ft fi 


Q A 

y .u 


1 1 o 
1 1 .O 


1 >1 o 

1 4.Z 


Science/Scientific Inquiry 




















none 


0 1 


1 1 




O 4 


O 


A Q 


A A 


A A 

U.O 


A O 
O.O 


1 to 2 


1 .1 


2.2 


12.3 


11.1 


9 0 


24 R 


0 7 


9 4 
z .*+ 


1 4 


3 to 5 


9.7 


15.4 


31 .7 


22.1 


1 7 4 


oo. 1 


9 R 
z . o 


R 

o.o 


•^1 1 
O 1 . 1 


6 to 8 


20,1 


18.7 


1 8.6 


9 9 


1 5.0 


1 1 fi 


4 R 


7 7 


1 R 4 


9 or more 


68.4 


62.5 


36.9 


56 5 


R8 9 




99 0 


ft'^ R 
oo*o 


•^fl ft 
OO.O 


History /Historical Analysis 




















none 


20 6 




7 n 


1 O ft 


1 O Q 


/.o 


1 1 A 

1 1 .U 


1 A C 

1 U.b 


o.y 


1 to 2 


46.9 


R3 fi 


dO ? 


UKJ.KJ 


4R n 




DO. / 


oo.o 


/! C tX 

40.0 


3 to 5 


28.9 


?9 2 


o u . t 






OO. 1 


zy .4 


oZ.o 


Q O Q 

oZ.o 


6 to 8 


3.1 


2.6 


9 9 




O.O 


7 7 


9 ft 
Z . 0 


O.Z 


7 ^ 
/.O 


9 or more 


0.5 


0.7 


4.4 


0 0 


O R 


7 

/ .O 


1 1 
1 . 1 


A IX 
U.O 


7 0 
/.Z 


Foreign Language Skills 




















none 


76.6 


60.9 


49.3 


34.6 


41.3 


39.3 


41 .8 


41.1 


35.7 


1 to 2 


16.0 


25.2 


27.9 


38.0 


34.4 


31.8 


35.4 


32.1 


31.7 


3 to 5 


6.2 


9.0 


16.5 


22.2 


17.8 


22.3 


20.5 


22.1 


22.5 


6 to 8 


0.9 


3.8 


4.8 


3.8 


4.5 


2.7 


1.7 


2.9 


6,3 


1 9 or more 


0.3 


1.1 


1.6 


1.5 


1.9 


4.0 


0.6 


1.8 


3.8 



I 
I 
I 
I 
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DESCRIPTIVE PROFILE OF PERSISTERS. DEFECTORS. RECRUITS: MAJORS 



ITEM 



ENGINEERING 



Persist Recruit Defect 



PHYSICAL SCI 



Persist Recruit Defect 



BIOLOGICAL SCI 



Persist Recruit Defect 



Events Considei-ed Very Likely 
to Occur (in 1985) 
be elected to student office 
be satisfied witii college 
change career choice 
change major field 
drop out permanently 
drop out temporarily 
get job to pay expenses 
get married while in college 
graduate with honors 
join social frat or sorority 
make at least "B" average 
participate in student protests 
play varsity athletics 
transfer to another college 
work at outside job 
work full-time while attending 



2.6 
61.9 
6.5 
7.8 
0.2 
0.3 
38.3 
1.9 
23.5 
20.3 
56.5 
2.9 
15.4 
6.5 
12.3 
2.2 



2.0 
51.8 
27.0 
28.4 

1.0 

0.5 
46.4 

5.7 
23.4 
23.6 
58.2 

4.6 
16.4 

9.7 
18.5 

4.6 



4.5 
61.5 
12.0 
12.6 

0.1 

0.4 
38.2 

1 

20.2 
20.0 
49.2 

3.3 
20 
13.3 
15.5 

3.7 



1.7 
66.8 
17.6 
11,0 

0.0 

0.0 
46.4 

1.9 
27.1 
16.8 
64.5 

4.9 
17.0 

3.8 
15.3 

2.8 



4.5 
67.0 
21.1 
20.1 

0,2 

0.2 
40,8 

2.3 
23.7 
21.3 
58.1 

5.7 
21.6 

7.2 
15.8 

2.9 



3 
63 
21.4 
19.1 

0 

0 
44 

2 

20.8 
20 
53.0 

5 
20 

6 
18 

2.5 



3.5 
66.2 
9.9 
8.5 
0.3 
0.4 
40.5 
3 3 
24.5 
25.2 
62.8 
4.8 
16.0 
4.8 
13.9 
0.6 



4.1 
59.8 
24.3 
25.7 

0.0 

0.0 
47.0 

2.0 
15.3 
19.4 
51.9 

5.0 
15.0 

8.7 
17.4 

0.6 



5.3 
67 
13.6 
12.3 

0.3 

0.7 
40.6 

4.0 
21.7 
25.6 
58.8 

6.9 
18.1 

8.6 
16.0 

1.6 



I 



I 



Events Occuning by 1989 
elected to student office 
satisfied with freshman coll (5) 
changed career choice (5) 
changed major field (5) 
dropped out permanently (5) 
dropped out temporarily (5) 
got part-time job on campus 
got married 
graduated with honors 
joined social frat or sorority 
made at least "B" average (5) 
participated in student protests 
played intercollegiate athletics 
transferred before grad (5) 
worked part-time job off-campus 
worked full-time while student 



Other Collie Activities 
assisted faculty teaching class 
attended racial awareness wkshop 
enrolled in ethnic stud course 
enrolled in honors program 
enrolled in interdisc course 
enrolled in women's stud course 
in college internship program 
in study abroad program 
played intercoll foot/basketball 
purchased a personal computer 
taken reading study/skills class 
taken remedial/develop course 
voted in 1988 election 
worked on profs research proj 



23.3 
82.8 
24.6 
0.0 
0.9 
4.5 
54.4 
4.8 
27.8 
26.2 
77.1 
12.2 
28.0 
8.6 
45.3 
9.4 



25.4 
79.5 
61.4 
100.0 
1.5 
4.9 
54.9 
4.1 
25.7 
27.0 
75.4 
11.6 
28.2 
16.4 
54.9 
16.1 



23.5 
77.3 
82.1 
100.0 
3.3 
5.9 
52.1 
6.7 
16.4 
23.0 
69.1 
19.9 
33.1 
20.8 
55,0 
15.5 



20.6 
88.5 
52.7 
14.2 

1.0 

4.2 
76.0 

5.5 
43.5 
18.2 
85.3 
22.7 
27.9 

6.5 
47.7 

7.0 



24.7 
84.1 
69.5 
93.3 
1.4 
4.5 
68.7 
5.0 
32.7 
20.1 
79.9 
23.3 
33.1 
11.9 
49.5 
10.2 



25.0 
82 
71 
93.6 
2.2 
6.0 
62.0 
7.9 
25.8 
23.9 
78.7 
24.8 
30.6 
16.2 
58.1 
14.2 



24.2 
84.5 
47.6 
35.3 

2.0 

2.0 
66.4 

6.0 
34.9 
28.4 
84.2 
22.6 
28.2 
10.2 
56.8 

8.7 



22.6 
81.8 
69.9 
98.8 

3.4 

6.8 
71.7 

5.7 
25.4 
23.7 
82.9 
22.0 
32.0 
16.8 
64.6 

7.8 



14.1 
13.3 
10.7 
53.6 
58.7 
3.5 
30.0 
4.5 
5.4 
33.3 
9.0 
3.4 
70.6 
28.8 



15.7 
14.2 
13.1 
57.6 
59.8 

3.0 
33.0 

2.3 

6.0 
27.0 
1 1.2 

4.5 
69.4 
28.9 



18.7 
23.1 
27.6 
48.5 
61.3 
10.9 
24.3 
7.8 
6.6 
29.0 
16.7 
6.6 
71.8 
23.8 



33.5 
26.2 
24.0 
71.9 
64.4 
11.1 
22.8 
12.3 
4.5 
26.6 
9.7 
2.3 
71.1 
36.7 



33.3 
26.5 
27.2 
66.5 
65.0 
12.6 
22.3 
9.7 
5.8 
26.0 
12.3 
4.1 

68.-; 

38.1 



17.5 
23.6 
27.4 
51.2 
55.6 
14.5 
27.6 
13.2 

6.1 
23.6 
16.5 

7.1 
71.5 
24.2 



28.3 
28.4 
26.3 
64.1 
65.5 
14.3 
21.9 
10.3 

5.6 
19.5 
11.9 

4.6 
70.8 
47.7 



26.4 
24.7 
27.0 
57.4 
62.4 
14.3 
29.2 
11.1 

6.5 
19.2 
12.2 

6.5 
70.3 
35.8 



28.4 
84.8 
80.2 
98.7 
2.0 
5.3 
67.1 
5.8 
24.8 
28.9 
78.3 
26.6 
31.1 
15.6 
61.6 
12.3 



21.1 
34.7 
36.9 
53.1 
61.5 
23.2 
29.1 
15.9 

5.4 
22.3 
17.4 

6.2 
71.9 
29.3 
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ENGINEERING 


PHYSICAL SCI 


BIOLOGICAL SCI 


ITEM 


Persist 


Recruit 


Defect 


Persist 


Recruit 


Defect 


Persist 


Recruit 


Defect 


Activities in the Past Year 




















Reported in 1985 




















attended I'ecital or concert 


75.9 


78.7 


81.0 


80.2 


81 .5 


80.1 


83.6 


83.9 


87.3 


drank beer 


bb. 1 


60.2 


66.8 


52.2 


57.8 


59.4 


56.8 


64.7 


62.0 


felt depressed (6) 


7.0 


6.7 


7.0 


8.0 


8.2 


6.3 


6.4 


9.0 


10.2 


felt ovenvhelmed (6) 


1 /I n 


13.0 


1 5.3 


14.1 


18.2 


16.5 


17.0 


20.1 


19.3 


missed school due to illness (6) 


1 .2 


2.7 


3.2 


1 .9 


3.3 


2.8 


3.7 


2.1 


4.9 


smoked cigarettes (6) 


1 .1 


2.7 


2.8 


1.7 


2.8 


3.7 


2.0 


4.5 


3.9 


stayed up all night 


b /.b 


67.3 


70.7 


67.2 


67.8 


70.3 


68.2 


73.3 


72.4 


tutored another student 


by .7 


65.1 


65.0 


71 .9 


70.0 


66.2 


63.3 


62.5 


63.8 


was guest in teacher's home 


31.1 


36.4 


33.4 


37.2 


38.9 


37.7 


36.6 


40.S 


38.8 


Reported in 1989 
















attended recital or concert 


Db.7 


66.4 


72.5 


73.4 


74.6 


74.8 


76.2 


77.2 


77.6 


didn't complete homework on time 


bo. 9 


bO.9 


60.7 


56.7 


58.0 


53.0 


42.6 


42.9 


48.2 


discuss course content w/std (6) 


67,8 


68.8 


57.4 


62.9 


60.6 


58.6 


61.3 


60.1 


62.2 


discuss political/soc issues (6) 


26.6 


28.9 


38.0 


36.1 


36.9 


40.0 


35.2 


33.7 


43.9 


discuss racial/ethnic issues (6) 


6.9 


5.3 


10.8 


10.1 


12.3 


15.3 


14.3 


10.3 


19.7 


drank beer 


/BA 


71 .4 


78.2 


69.2 


73.7 


72.7 


70.8 


72.7 


72.9 


drank wine or liquor 


76.6 


71 .8 


77.4 


73.4 


76.4 


77.3 


79.5 


78.7 


82.0 


felt depressed (6) 


1 0.6 


13.5 


13.0 


1 1 .9 


11.0 


1 1.0 


11.6 


11.7 


11.4 


felt like leaving college 


2b. 9 


30.1 


32.4 


21 .8 


27.6 


28.3 


23.0 


28.6 


27.4 


felt overwhelmed (6) 


Jo.b 


34.2 


31 .9 


25.4 


32.3 


29.2 


28.6 


31.1 


29.4 


gave a presentation in class (6) 


1 2,8 


10.9 


16.5 


13.0 


13.9 


18.3 


12.4 


11.6 


19.7 


missed class due to illness (6) 


0.9 


1 .1 


2.0 


0.4 


1 .0 


1.5 


1.2 


1.6 


1.4 


paper critiqued by instructor(6) 


1 9.2 


20.0 


39.0 


24.9 


30.9 


41.5 


32.4 


29.1 


47.6 


participated in intramural sport 


b2.9 


c ill c: 

54.5 


r" ~T 

57.6 


48.0 


54.5 


49.2 


51.0 


49.2 


47.6 


read the student newspaper (6) 


56.6 


63.8 


56.9 


59.3 


59.4 


61.4 


64.1 


63.0 


64.2 


received personal counseling 


0.2 


6.4 


14.1 


1 1 .9 


12.9 


16.0 


1 1.1 


16.9 


14.7 


received tutoring in courses 


24.0 


25.9 


27.4 


17.0 


23.9 


18.8 


18.4 


19.8 


18.6 


received vocational counseling 


CO A 

bz.O 


>i *7 r\ 
47.0 


FT "T A 

57.4 


58.5 


57.7 


60.2 


55.5 


58.5 


59.9 


smoked cigarettes (6) 


1 .b 


2.3 


5.5 


4.4 


3.6 


6.2 


3.1 


6.1 


7.4 


social with diff ethnic grp (6) 


*f 1 .b 


41 .4 


41 .9 


49.6 


42.1 


47.7 


48.4 


38.6 


47.9 


stayed up all nisht 


bo.y 


by .9 


65.5 


56.6 


61 .7 


63.3 


56.5 


61.0 


62.9 


took a multiple-choice exam (6) 


1 b.b 


1 9.2 


45.9 


23.1 


29.2 


42.5 


44.8 


48.9 


45.0 


took an essay exam (6) 


1 *7 e 

1 /.b 


1 0.4 


AC\ O 

49.2 


36.3 


42.6 


55.3 


54.0 


52.5 


59.6 


took pt in campus demonstration 


Q "7 


1 0.2 


1 5.3 


1 8.3 


18.3 


21 .5 


16.7 


17.2 


21.8 


tutored another student 


65.2 


66.5 


67.2 


76.7 


77. E 


62.7 


62.9 


61.4 


61.1 


was guest in professor's home 


22.8 


22.6 


31.7 


41.5 


46.0 


36.6 


41.3 


39.3 


41.6 


worked on grp proj for class (6) 


51.8 


46.6 


30.6 


19.5 


23.5 


28.0 


17.0 


16.7 


25.0 


worked on ind research project 


55.3 


51.3 


53.7 


57.9 


60.0 


55.1 


59.8 


53.1 


56.4 
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DESCRIPTIVE PROFILE OF PERSISTERS, DEFECTORS. RECRUITS: MAJORS 
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ENGINEERING 


PHYSICAL SCI 


BIOLOGICAL SCI 


1 ITEM 


x^ersisi 


Recruit 


uereci 


Persist 


Recruit 


Defect 


Persist 


Recruit 


Defect 


( Student Rated Self Above Average 




















or Highest 10% 




















1 in 1985 




















1 academic ability 


QP^ 1 




Q 1 1 

y 1 .1 


yo.o 


92.5 


86.0 


91 .2 


85.2 


86.7 


artistic ability 


ZD.D 


o 1 .u 


9C "7 
ZO. / 


9tl C 

zb.o 


25.6 


18.7 


24.1 


23.9 


27.1 


1 drive to achieve 




/ U . Q 


7Q 
/y .o 


Q9 >! 


on "7 
oU. / 


T7 "7 
77. / 


oo.y 


— f A f\ 

74,9 


79.5 


1 emotional health 


D / .O 


ftK 9 


CO Q 


b 1 .o 


54. o 


66.4 


64.6 


61 .4 


67.9 


leadership ability 


DZ .O 


QO.O 


CO 1 
DO.l 


56.1 


59.7 


58.6 


59.7 


55,3 


63.0 


1 mathematical ability 


Q9 A 


Q7 'X 


OA C 


on "7 

yu.7 


86.1 


79.2 


70.9 


65.1 


58.8 


physical health 


/U.O 


d7.1 


7U.0 


61 .3 


60.7 


64.1 


67,2 


63,2 


64.2 


popularity 


37.5 


41.3 


46.9 


32.7 


36.4 


43.2 


41.0 


39,8 


44,6 


self-confidence rintpllerhml^ 




7K n 
/o.u 


"79 C 

/z.b 


"70 "7 

7o.7 


74.5 


71 .2 


73,8 


67.7 


69.9 


self-confidence (social) 
1 . . 


1 .0 


hU.o 


y1 0 "7 

4o. / 


0~7 /I 

37.4 


40.5 


46.2 


42.7 


41 .5 


46.6 


wnting ability 




/I Q 9 


C 1 9 

bl .z 


bl .9 


50.6 


48,9 


55,4 


49,5 


52,6 


in 1989 


















academic ability 


a 1 . / 


QQ R 


OO Q 

oo.o 


Q 9 Q 

yz.y 


89.4 


87.2 


90.6 


85.8 


84,2 


\ artistic ability 


9R 1 


1 

OO. 1 


9Q Q 

zo.y 


9 Q *□ 

zy.o 


zo.9 


28,7 


28.4 


26.7 


30.9 


j drive to achieve 




7ft 
/ o.o 


7R R 


7ft 0 
/D.Z 


7/1 ft 


"70 "7 

7o,7 


Of o 

ol .8 


74,5 


76.1 


1 emotional health 


R9 


p;7 Q 


C9 1 
DZ.l 


bO.4 


62. D 


60.7 


62.3 


60,7 


62.4 


1 leadership ability 




D4.Z 


CO Q 

by.o 


Cf\ 9 

oU.o 


DO. 9 


61 ,9 


63.0 


59.4 


67.5 


J mathematical ability 




Q1 A 


77 O 


QQ 1 

oy . 1 


OC Q 

ob.9 


o7,o 


64.3 


61 .2 


50,5 


1 physical health 




DO ^ 


D4.0 


by. 4 


60.5 


60,4 


64.8 


64.6 


58.0 


1 popularity 


AO C\ 




>l IT O 

45. o 


35.8 


39.2 


44,0 


43.9 


42,7 


49.8 


self-confidence (intellectual) 


oU. 7 


75.7 


77.1 


79.3 


76.4 


77,2 


76.3 


70.9 


74.5 


1 self-confidence (social) 


45.7 


41 .4 


53.4 


39,7 


47.4 


53.0 


48.7 


48.1 


55.6 


1 writing ability 


0*t .o 


f>1 9 
Dl .Z 


bU.o 


bL).7 


56.2 


62,7 


60,3 


57.3 


66,4 


listening ability 


DO.O 


Q.A O 


"79 d 


"71 C 

/I .b 


"71 ~7 

72.7 


74,6 


78.3 


72,8 


79,7 


(Students Reporting Much Stronger 




















Abilities and Skills in 1989 




















1 general knowledge 


4.7 R 


7 


R9 1 
OZ. 1 


4o.b 


>1 Q O 

4o.o 


43,8 


52.9 


52.0 


55.5 


problem-solving skills 




R7 7 


jy.b 


CO Q 

bz.y 


COO 

bz.o 


35,4 


37.7 


33.9 


36.7 


knowledge of particular field 


71 1 


1A R 


R1 ft 
O 1 .D 


"70 Q 

/o.y 


oo.o 


68,5 


72.6 


63,5 


68.2 


1 critical thinking ability 


H 1 ,0 




OQ ft 

jy .D 


>1 9 9 

4Z,Z 


A A O 
41 .O 


40.4 


39.3 


38.8 


43.7 


writing skills 


10 7 


1 A 9 


99 9 
ZZ.Z 


17/1 


1 Q O 

1 y.y 


9C n 

Zb,U 


1 7.3 


17.4 


28.0 


foreign language ability 


z. .o 


R A 


O.O 


ft A 


O "7 


1 0,0 


o 

6.8 


9.2 


12.0 


job-related skills 




AR A 

HO. H 


'^1 A 


ou.u 


9ft 7 
ZD. / 


O 1 1 

ol , 1 


20.2 


1 9,3 


25.3 


religious beliefs & convictions 


ft n 


Q 1 


1 '5 Q 


lift 
1 1 .b 


1 n Q 

1 u.y 


9.0 


9.9 


8,9 


11,2 


interest in grad/prof school 




'^1 R 


9Q 7 


97 o 
z / .o 


OK 1 

ob. 1 


O 9 O 

oZ,o 


o^.o 


ACQ 

45.8 


38,3 


preparation for grad/prof school 




9Q A 


9A 


OR A 
00,4 


0>1 9 

o4.Z 


on 1 

oO. 1 


45.1 


39.3 


33,6 


leadership abilities 


?1 4. 


9R R 
zo. o 


oo.o 


90 Q 

zo.y 


or* o 
oU.o 


9 "7 "7 

27 .7 


23.4 


24.5 


32.7 


ability to work independently 


TO R 


9R R 
Zo. D 


'XA 9 
0*f . Z 


on 7 

OU, / 


Oft r\ 
ob.U 


o5,2 


32.1 


34.2 


39.1 


interpersonal skills 


9Q ft 


9R R 


'^1 Q 
O 1 , ^ 


9Q r\ 

zy .u 


OO 1 

oo.l 


ol .0 


32.9 


27,2 


37.9 


cultural awareness 


90 0 


910 
Z 1 . o 


9R A 


9ft Q 

zb.y 


9Q 7 

zy . / 


30.7 


32.9 


30.6 


39.6 


acceptance of dif races/cultiires 


16.5 


19.2 


20.8 


17.6 


25.8 


24.0 


25.4 


9R 7 


?n n 

\J\J n\J 


competitiveness 


18.9 


15.1 


21.9 


10.1 


17.5 


14,3 


12.3 


13.7 


14.6 


confidence in academic abilities 


24.6 


25.9 


23.8 


20.8 


24.4 


23.6 


19.9 


24,2 


24.0 


public speaking ability 


19.1 


17.2 


22.8 


18.9 


19.3 


21.1 


16.9 


16.3 


20.9 


1 ability to work cooperatively 


19.9 


19.5 


21.0 


15.8 


19.0 


19.1 


16.5 


17,4 


23.4 



ierJc 
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DESCRIPTIVE PROFILE OF PERSISTERS. DEFECTORS, RECRUITS: MAJORS 





ENGINEERING 


PHYSICAL SCI 


BIOLOGICAL SCI 


ITEM 










xvecruii 


Lieieci 


Persist 


Recruit 


Defect 


LIVING ARRANGEMENTS 




















Preferred for Fall 1985 




















with parents or relatives 


1 1 ^5 

1 1 t\J 


1 A 9 


1 1 o 


8 Q 


1 n 8 
1 u.o 


1 U.U 


1 0 yi 
1 Z.4 


y.u 


9.1 


other private home,apt,rooin 


1 Q.^ 




O 1 7 


1 n o 
1 u.o 


1 b.l 


i "7 C 

1 7.0 


14.5 


21 .7 


1 7.3 


college dormitory 




CO "7 


54.2 


72.2 


64.0 


59.6 


62.7 


59.1 


64.0 


fraternity or sorority bouse 


\j,o 


A R 
*f .D 


7 n 


O 1 
o. 1 


A A 

4.4 


b.U 


5.0 


4.6 


5.1 


other campus housing 




A 9 


^ 9 


A 8 
*f . o 


A A 


C 0 

o.Z 


A Q 

4.y 


A 0 
4.0 


0 c 
o.b 


other 


0.7 


1 7 




Ci 7 
U. / 


n 9 
u.z 


1 7 


n A 
U.4 


1 0 

1 .z 


1 .1 


Planned for Fall 1985 




















with parents or relatives 


13 7 


1 Q 1 


17 0 


1 o. o 


1 1 Q 


1 '5 0 
1 O.Z 


1 0 ft 
1 o.b 


1 ft 0 

1 b.o 


1 O.Z 


other private home,apt,room 


1 fi 


1 Q 




1 K 


1 O 
1 .O 


1 . / 


1 .z 


1 .0 


0.9 


college dormitory 


O I ,V 


/D.O 


"7Q Q 

/o.y 


oz.o 


o4.4 


81 .7 


82.6 


80.0 


83.3 


fraternity or sorority house 


0 3 


0 A 


0 8 


n 9 


v.o 


u.u 


U.o 


U.O 


U.4 


other campus housing 


2 3 


9 3 


1 fi 


9 

z. o 


1 8 
1 .o 


1 

0. 1 




U.O 


Z.U 


other 


0 1 






n 9 
u. z 


u.o 


U.o 


n "7 
U. / 


U.b 


0.0 


First Year 




















with parents or relatives 




IRQ 


17 3 


1 O .*f 


1 1 Q 


1 0.4 


1 0 r> 
1 0.0 


ICC 

1 b.b 


1 0 ~7 

1 Z.7 


other private home,apt,room 




1 Q 


O Q 


1 T 

1 . / 


1 .b 


1.5 


2.0 


1 .6 


1 .6 


college dormitory 


Q1 "7 


/D.b 


"7*7 /I 

7 /.4 


83.2 


84.5 


81 .2 


82.4 


80.9 


83.9 


frat or sorority house 




u.o 


1 n 


U.b 


o 

U.Z 


U.O 


0.9 


0.8 


0.5 


other campus student housing 


1 7 




1 9 

1 .z 


1 1 
1 . 1 


1 Q 


1 .4 


1 .0 


U.o 


1 .0 


other 


0 1 




O 3 


n n 


u.u 


u.u 


U.U 


U.o 


u.z 


Secx)nd Year 




















with parents or relatives 


13.6 


18 8 


1 P fi 


1 8 
1 o . o 


1 7 

1 o . / 


^ A Q 


1 1 Q 


1 ft n 
1 O.U 


1 o.b 


other private home, apt, room 


*j • \j 


19 7 


1 9 PI 
1 Z.I? 


ft Q 


Q 0 
O.Z 


1 0 n 
1 Z.U 


AAA 

1 4.4 


1 4.1 


1 z.4 


college dormitory 


DO .a 


Cyl O 


CQ O 


ftC ~7 

DO. 7 


bo. 7 


62.7 


62.9 


57.7 


62.3 


frat or sorority house 


7 Q 


8 1 




A 7 
*f. / 


^ ft 
o .o 


4.0 


A A 

4.4 


A 1 

4. / 


b.z 


other campus student housing 


4. 8 


^ A 


3 ii 
o .*+ 


7 R 


O. 1 


0.0 


ft 1 
0.1 


ft ft 

b.b 


b.o 


other 


0 9 


0 8 


n A 

U.H 


U.*f 


n 7 
u. / 


u.o 


n 0 
U.o 


r\ Q 
U.o 


U.O 


Third Year 




















with parents or relatives 


1 1 1 


1 fi 4. 


1 R R 


13 3 
1 o. o 


1 9 

1 o .z 


1 C ^5 

10.0 


10 0 

1 z.z 


1 c c 
1 b.b 


1 0 Q 

1 z.y 


other private home,apt,room 


97 A 


9A ft 




1 P o 
1 o.Z 


oo Q 


0"7 Q 

z7.y 


oO.b 


31 .1 


28.7 


college dormitory 






>i o n 
4Z.U 




b1 .2 


41 .7 


42.3 


40.5 


43.3 


frat or sorority house 


10.3 


8 6 


R 3 


fi 9 


A 1 


ft 
0. D 


A Q 
4.0 


A 0 
4.0 


/.U 


other campus student housing 


8.5 


1 0 


4 Q 


1 n 1 


7 fi 


8 n 
o.u 


Q A 
a .4 


0.0 


-7 i 
/.I 


other 


0.5 


2.0 


1 .0 


0 fi 


1 0 


1 R 


n 8 
u .0 


U.O 


1 1 
1 . 1 


Fourth Year 




















with parents or relatives 


9.4 


16.3 


1 5.7 


12 7 


19 1 


1 R 3 

1 IJ. 0 


1 '5 7 


1 P 0 
1 O.U 


1 0.4 


other private home,apt,room 


38 1 


3fi 9 


oo.u 


9Q n 


1 ft 
O 1 .o 


'57 yl 
0 /.4 


yin "7 
4U. / 


OQ 0 

jy.o 


0~7 Q 

o7.y 


college dormitory 


33.3 


30.7 


35.4 


41.0 


42.1 


31.4 


29.5 


31.0 


32.4 


frat or sorority house 


9.4 


8.2 


4.6 


5.6 


4.5 


5.4 


4.1 


4.2 


6.1 


other campus student housing 


8.6 


6.2 


5.3 


10.9 


9.1 


9.0 


11.1 


6.9 


8.7 


other 


1.2 


2.3 


1.0 


0.9 


0.7 


1.6 


0.9 


0.6 


1.5 
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ITEM 




Recruit 


jjeieci 


Persist 


Recruit 


Detect 


Persist 


Recruit 


Defect 


College Attributes Noted as 




















Very Descriptive 




















easy to see fac outside off hrs 




9R R 


'^R 1 
oo. 1 


Q 


K9 7 

oz. / 


oy. / 


AO a 
4o.D 


yi c A 
4d.U 


yi o 

4o.y 


great conformity among students 




9 

O 1 iZ 




OA A 


OQ 1 


O >1 c 
Z4.D 


O O 1 
Z0.1 


1 y| O 

z4.o 


O ~7 o 

27.8 


most students very bright 




AR Q 


AR 


>i n 1 

*fU. 1 


A A 1 
44. 1 


4z.D 


40. o 


A *^ A 

4z.4 


46.0 


admin open about policies 


1 R 


1A n 

1 *f .u 


1 7 R 


1 O.Z 


1 /.O 


1 4.0 


1 o c 
1 O.O 


1 4.9 


14.0 


keen competition for grades 




A9 R 
*f Z.O 


AO 9 
*fU. Z 


ZO.O 


OO.O 


O O >! 

OZ.4 


OO o 
OZ.O 


ol .5 


33.8 


courses more theoret than prac 


OU 1^ 


9 


9Q 7 
Zo . / 


Z / .0 


ZO. / 


O Q Q 
ZO.O 


1 y.o 


20.7 


25.3 


fac rewarded for advising skills 


A Q 


9 7 
Z . / 


7 9 
/ .Z 


O.Z 


D. / 


O.O 


D.I 


TZ A 

5.4 


7.3 


little std contact out of class 




D.U 


K 7 




A O 

4.Z 


4.y 


^.O 


5.D 


A '^ 

4.7 


faculty at odds with admin 




1 Q 


O.Z 


D.4 


"7 O 


4.9 


rr 

5.9 


7.3 


5.8 


intercoll sports overemphasized 


7 9 


R T 
O.O 


1 1 K 


"7 yi 


Q Q 

o.a 


Q Q 
O.O 


9.1 


1 1 .4 


8.7 


classes usually informal 


9*^ 7 
ZO. / 


1 Q 9 


Z 1 . 1 


Q 

oo.a 


oU.U 


O ~7 O 

27. o 


28.4 


31 .0 


29.7 


faculty respect each other 


A^ 7 


'^R >1 




/I "7 R 

4/.D 


OZ.O 


47.9 


49.8 


48.5 


50.2 


most stdnts treated like numbers 


1 9 R 


1 R n 


1 7 R 


"7 il 
/ .4 


y .u 


1 A C 
1 U.O 


1 A O 

10.3 


1 4.1 


9.4 


social activities overemphasized 


A T 


R R 
D.O 


D.O 


O.O 


C "7 
O. / 


O.O 


0. 1 


5.6 


6.7 


little contact between students 


D.O 




O.Z 


O.Z 


0.7 


3.0 


3.3 


3.7 


3.2 


student body apathetic 


9R 1 


9R A 
ZD.H 


1 Q n 


09 T 
ZZ. O 


on R 


OA 1 

zU. 1 


1 A O 

zU.o 


o o o 

22.9 


^ — 7 rr 

1 7.5 


stdnts don't socialize regularly 


9 Q 


R 


9 R 
Z.O 


1 .O 


1 .o 


O A 

z.U 


1 .1 


2.4 


3.2 


fac rewarded for good teaching 


1 9 T 
1 z .o 


Q 9 
O.Z 


1 O. / 


1 o.u 


1 Q O 

1 y.z 


1 0.4 


1 8.1 


1 5.4 


1 8.2 


Plans for Fall 1989 




















attend college full-tin-: 


?7 R 


AQ R 


A9 R 
*f Z. O 


1 R 7 
1 O. / 


0 o o 
Zz.z 


0 1 Q 

ol .o 


1 o o 
1 8.0 


OCA 

OO.O 


28.6 


attend college part-time 


9 9 

Z iZ 


1 Q 


R 
O.O 


O.O 


O.O 


o c 

Z.O 


o o 
Z.O 


A ~7 

4.7 


3.8 


attend graduate school 


1 Q Pi 


1 R 7 
ID./ 


1 9 Q 
1 Z. o 


OO.O 


OU, / 


1 O.Z 


A —J r\ 

47.2 


O O A 

o3.4 


28.1 


attend vocational program 


1 A 


1 R 


1 9 
1 . Z 


u.z 


1 .o 


A T 
U.Z 


A C 

U.5 


0.5 


0.5 


work full-time 


41 4. 


oo . z 


'^Q A 
OJJ .*r 


AO 1 
HZ. 1 


40.0 


4o.o 


oo Q 
OZ.O 


O Q Q 

zo.y 


43.3 


work part-time 


m 7 


9A R 
Z*f .D 


9*^ Q 
ZO. O 


1 O.O 


1 Q Q 

1 o.y 


1 y.4 


1 D.9 


o rr r\ 

25.0 


23.7 


serve in Armed Forces 


1 1 Q 


R 7 
D. / 


1 7 
1 O. / 


o.u 


y ,u 


o o 

O.O 


1 .6 


2.4 


0.8 


travel 


1 ,9 


2.6 




9 1 


O .£7 


A 1 


7 
O. / 


O A 


c c 

O.O 


do volunteer work 


A n 


9 R 
Z . D 


R 7 


o.u 


K o 
O.O 


-7 1 


Q O 

9.Z 


1 A O 
1 O.O 


9.3 


stay at home 


9 R 


9 R 
Z.O 


A 9 
'f . Z 


O.O 


y1 O 

4,o 


o c 

O.O 


0.4 


0.9 


A O 

4.3 


Permission to Use I.D. in 1985 




















yes 


83.7 


87.3 


81 .9 


82.7 


82.6 


85.9 


82.2 


(JO I (J 


RO 


no 


16.3 


12.7 


18.1 


17.3 


17.4 


14.1 


17.8 


16.2 


19.7 


in 1989 




















yes 


73.3 


74.4 


74.0 


79.1 


79.5 


78.6 


75.5 


72.7 


73.5 


no 


26.7 


25.6 


26.0 


20.9 


20.5 


21.4 


24.5 


27.3 


26.5 
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Persist 


Recruit 


Defect 


Persist 


Recruit 


Defect 


Persist 


Recruit 


Defect 


Personal Objectives Noted ds 




















Very ImDortant or Elssential 




















in 1985 




















achieve in a performing art 


^ Q 


1 n "7 


Q A 
0.4 


Q 1 

9.1 


1 0.4 


9.0 


8.7 


n A 

8.4 


10.0 


be expert on finance/conunerce 


1 p A 


1 "7 Q 

1 /.o 


1 7 C 

1 /.b 


1 U.o 


1 0.4 


1 8.7 


7.9 


1 4.2 


10.8 


be involved in environ cleanup 


O 1 Q 


1 "7 Q 
1 /.O 


1 9.0 


21 .7 


20.2 


1 8.4 


26.4 


23.3 


25.3 


be successful in own business 


OD.Z 


OU.D 


Q 0 1 
00. 1 


24.9 


35.8 


36.2 


43.1 


40.9 


45.8 


be very well off financially 


DC). 4 


b7.y 


70.9 


55.0 


62.2 


65.0 


57.9 


59.9 


61.8 


become authority in my field 


7U.U 


71.9 


73.1 


71 .2 


70.2 


74.7 


73.3 


70.2 


73.1 


create artistic work 


b.U 


1 2.0 


6.0 


5.9 


6.9 


7.0 


6.0 


1 1.3 


8.4 


develoD nhilosoDhv of life 


45. b 


06.9 


47.5 


46.4 


49.9 


44.1 


52.3 


48.1 


50.4 


have admin resDOnsibilitv 


/I O 1 
4Z. 1 


o4.U 


40. b 


29.0 


34.5 


39.8 


27.9 


29.9 


30.4 


help others in difficulty 


1 Q 


bU.o 


bo.b 


bo.o 


63. D 


58.9 


70.1 


67.1 


74.4 


influence political structure 


117 
II./ 


1 1 
1 0. 1 


17 1 

1 / . 1 


1 1 A 
1 1 .U 


1 0.9 


1 3.6 


1 1 0 
1 1 .2 


1 3.6 


12.3 


influence social values 


91 K 
Z 1 .0 


01 Q 

zl .9 


zb.b 


zl .4 


26.9 


27.9 


25.8 


30.7 


29.0 


obtain recog from colleagues 


OD. / 


b9.D 


bb.o 


5b. 0 


c n Q 

52.8 


60.0 


56.2 


53.8 


59.0 


participate in community action 


1 « Q 
1 D.O 


1 7.0 


21 .5 


19.0 


21 .7 


21.1 


25.5 


24.9 


28.6 


promote racial understanding 


27.8 


29.9 


34.1 


32.9 


35.8 


30.8 


36.3 


32.8 


39.7 


rais6 a fRinilv 


by. 4 


bb.U 


71 .0 


62.6 


70.5 


69.4 


10 J 


68.8 


71 .1 


theoretical contrib to science 


01 1 

ol .1 


35.4 


31 .0 


43.6 


28.7 


30.2 


40.7 


24.6 


37.8 


write original wnrk^ 


7.5 


10.2 


7.6 


10.6 


7.9 


11.1 


8.5 


12.1 


11.1 


in 1989 




















achieve in a nerforminp art 


o.b 


1 0.1 


0.6 


6.9 


6.9 


7.7 


6.8 


7.7 


9.1 


be exnert on finance/ commerce 


1 b.o 


1 C "7 

1 5.7 


27 A 


9.1 


1 2.1 


1 9.8 


7.3 


6.1 


16.9 


be involved in environ cleanup 


o4.U 


ob.D 


33.9 


31 .3 


37.5 


38.4 


45.5 


50.8 


40.9 


be successful in own business 


o4.sj 


0"7 Q 
0 /.O 


/lie 

4z.b 


1 7.5 


27.1 


30.3 


30.9 


30.5 


37.5 


be very well off financially 




R*^ 7 
DO. / 


oy .4 


4Z.2 


49. / 


52.6 


A A i 

44.1 


47.1 


54.6 


become authority in my field 


DO. 0 


RA A 
D*f .*f 


RQ 7 
Dy . / 


bz.z 


a A Q 
b4.o 


C"7 Q 

b /.y 


70.2 


69.7 


65.1 


create artistic work 


D.O 


ion 

1 Z.U 


1 1 K 


C5.4 


"7 C 

/.b 


10.^ 


0.9 


11.9 


11.6 


develop philosophy of life 




AR 1 


RA n 


OU.O 


bb.b 


br- J 


bO. 1 


59.0 


59.1 


have admin responsibility 


Al R 
*+ / . D 


AQ 1 

*f»7. 1 


ou.o 


OU.4 


ob.9 


4b. / 


T 1 1 
ol . 1 


o4.o 


39.1 


help others in difficulty 


1^*5 "7 
00. / 


1 

bb. 1 


CI Q 

bl .0 


57.5 


63.0 


67.1 


75.6 


70.9 


73.5 


influence political structure 


1 ^5 K 
1 0.0 


1 Q K 

1 b.b 


z2.0 


1 1 .0 


15.1 


23.8 


1 5.4 


16.1 


23.1 


influence social values 


Z^.Z 


29.4 


40.1 


33.6 


35.9 


45.4 


43.2 


42.0 


52.1 


obtain recog from colleagues 


/I "7 C 

4/.0 


5b. 9 


48. 1 


49.3 


49.2 


50.9 


53.6 


52.8 


51 .6 


participate in community action 


ZO.il 


ZL/. z 


9R A 
ZD . 0 


on ^ 


OP 7 

ZC5. / 


'31 K 
0 1 .0 


ob.o 


Q /I "7 

o4. / 


jy.? 


promote racial understanding 


25.0 


26.7 


33.9 


27,4 


36.5 


38.8 


39.0 


36.2 


47.3 


raise a family 


69.2 


66.3 


67.4 


58.9 


68.4 


70.7 


72.5 


69.6 


69.7 


theoretical contrib to science 


24.4 


29.3 


17.3 


36.6 


2? 8 


15.3 


42.4 


31J 


19.4 


write original works 


7.0 


11.6 


14.7 


12.2 


11.8 


14.8 


9.9 


11.1 


16.1 



!59 
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BIOLOGICAL SCI 


ITEM 




K f*1 1 1 t 


L/eieci 


Persist 


Recruit 


ueiect 


Persist 


Recruit 


Defect 


Political Orientation in 1985 






















far left 


1 R 


\ .O 


n Q 


1 . / 


1 O 

1 .z 


1 IT 

1 .5 


1 .4 


1 .9 


1 


.3 


liberal 


on O 


19.9 


22.1 


25.9 


26.8 


22.0 


25.9 


26.3 


oc 
ZO 


.1 


middle of thp road 


HO. O 


AR 9 


AR A 


AR O 
*f O.O 


40.4 


coo 

oz.z 


4o.O 


CO o 
OZ.O 


A C 

46 


.0 


conservative 


TO R 
OU.O 


Q 


00 0 
Z^.Z 


OC 1 

Zo. 1 


OC A 
ZO.U 


o o c 
ZO.O 


O O A 

ZO.U 


17.9 


o c 
ZO 


.5 


far right 


9 1 


1 7 
1 . / 


0 Q 
Z.o 


1 1 
1 . 1 


1 R 
1 .O 


A "7 


1 o 

1 .o 


1 .b 


1 


.1 


in 1989 






















far left 


u. o 




1 R 


O A 

Z.4 


o o 
z.o 


O ~7 

Z.7 


1 .4 


3.2 


o 

2 


.6 


liberal 


1 7 R 


9T A 


00 R 
ZO.D 


OQ R 

z^.o 


0 1 A 

o 1 .U 


OA Q 
OU.O 


o2.4 


27.1 


o o 

32 


.3 


xniddle of the road 


sJ\Jt O 


T1 7 


07 0 
O / . Z 


OQ 1 

Oa. 1 


OQ /I 

OO .4 


O Q Q 
OO.O 


O Q O 
OO.O 


>f C IT 

45.5 


o o 
OO 


.7 


conservative 


4.1 1 


A9 T 


OR A 


OR R 
ZO.O 


OR O 

zo.o 


OR A 


O "7 C 

z /.b 


O O "7 

Z0.7 


o c 
ZO 


.7 


far right 


1 7 


9 T 


1 9 
1 . Z 


O A 


n R 
u.o 


A 7 


A EC 
U.O 


A C 
U.O 


U 


. / 


Agrees Strongly /Somewhat in 1985 






















abolish death penalty 




99 ? 
zz.o 


99 '\ 
ZZ.O 


OA 0 
Z*f . Z 


on 0 

OU.Z 


OR 7 
ZD. / 


OCR 
ZO.O 


O Q O 

z9.z 


OA 

oU 


/I 

.4 


abortion should be lei^alized 


9 


R7 7 
o / . / 


RR 7 
OO. / 


RR 1 
OO. 1 


RR 0 
DO.Z 


RQ 0 
Oo.Z 


04. 1 


CI Q 
ol .O 


C Q 

o9 


.7 


busing OK to achieve balance 




'^T R 
oo . o 


A1 Q 


AR 7 
*f 0. / 


AR 7 
*4-0. / 


ii R R 
40.D 


^ "7 O 

4 /.o 


>1 Q Q 

4o.o 


A Q 

4o 


.D 


college ban extreme speakers 


91 ? 


9A Q 

Z*f .3 


911 
Z 1 . 1 


1 Q A 


1 R R 
1 O.O 


OA C 
ZU.O 


OA >1 

zU.4 


1 Q O 

1 9.Z 


1 8 


.3 


college raises earning power 


fi7 ft 


RR R 
OO.O 


RR A 


RR 7 
OO. / 


CQ Q 
OO.O 


OO.O 


o4.o 


dO.4 


rr o 

58 


rr 

.5 


college regulate off-campus acts 


1 1 R 

1 1 .D 


1 R R 
1 o .o 


Q 7 


110 
1 1 . Z 


1 1 Q 
1 1 .O 


1 O "7 

1 z. / 


1 A O 
1 U.O 


•J A C 
1 U.O 


4 o 

1 2 


.0 


equal opportunity for women 




Q9 n 

k7Z .U 


QO A 


Qyl y1 

y4.4 


Q/1 O 

y4.z 


00.1 


Q C "7 
OO. 7 


96.7 


n rr 

95 


.0 


gov't not controlling pollution 


7R A 


7A R 


77 7 


70 R 


Q1 C 
Ol .0 


Q A Q 

oU.o 


O O /I 

00.4 


o o o 

o2.o 


81 


.3 


gov't not promoting disarmament 


RR R 
OO.O 


RQ 7 
Oaf. / 


00.4 


RC "7 
DO. / 


C"7 "7 
O/ . / 


CO A 

DO.U 


70.5 


75.8 


73 


o 
.O 


high school grading too easy 


R1 R 


R7 A 


RQ 9 
oy .Z 


RO 0 
OO . Z 


RO O 
OZ.O 


CQ A 
OO.U 


C"7 A 
O /.4 


CO o 

oz.z 


rr o 

56 


o 
.O 


ind can do little to change soc 


T9 R 


T7 1 


01 1 
O 1 . 1 


on Q 

OU.O 


OQ R 
Zo.O 


Oyl A 
o4.u 


OO A 

OO.U 


o o o 
00.2 


o o 

o2 


.0 


marijuana should be legalized 


1 R R 


1 R 7 


1 R 1 
1 O. 1 


1 R >1 
1 0.4 


1 C yl 
10.4 


1 Q C 
1 O.O 


1 O ~7 

1 0,7 


1 9.7 


1 8 


7 


married women best at home 


9n R 


ZO. 1 


OO O 
ZU.Z 


1 >l O 
1 4.0 


1 "7 O 
1 /.O 


1 D.I 


1 O.O 


13.0 


1 A 

1 4 


rr 
O 


national health care plan needed 


48 0 


49 7 


AQ 9 


RO O 


R1 R 
O 1 .O 


RO R 
OU.O 


RA n 

OU.U 


CC 1 
OO. 1 


C /I 

o4 


Q 
O 


raise taxes to reduce deficit 


?9 4 


oo .o 


9R R 
ZO . o 


OQ 0 


OR 7 
ZO. / 


07 R 
Z / .O 


OR O 

zo.z 


O /I A 

z4.U 


o c 
Zo 


o 
Z 


wealthy should pay more taxes 


7R 0 


77 n 


7A ? 
/ H.O 


7R 7 
/O. / 


77 R 
/ / .O 


77 1 


"70 A 

/ o.U 


QA C 

oU.o 


~70 

12. 


o 
O 


in 1989 






















abolish death penalty 


1 R R 

1 CO 


1 R R 
1 O.O 


00 A 
ZO 


01 Q 
O 1 .O 


OO >1 
OZ.4 


OC; Q 

Zo.o 


O *7 O 
Z /.Z 


29.0 


o n 

29 


5 


abortion should be legalized 


RQ R 


RR 1 
OO . 1 


70 O 


70 R 
/Z.O 


OA 7 
/U. / 


/4. 1 


"7A O 
/U.O 


~l A C 

74,0 


~1 c 

76 


o 
O 


busing OK to achieve balance 


?Q 9 


'^R n 
oo .u 


AO 1 


AO n 


40.4 


/I >1 Q 

44. o 


4o.O 


49.9 


C A 

oO 


b 


coll ban extreme speakers 


18 7 


1 Q 7 


17 9 
1 / . z 


1 R 0 
1 O.O 


1 R 0 
1 O.Z 


1 0 Q 

1 z.o 


1 >i 1 

14.1 


1 O >1 

1 z.4 


1 1 


o 
o 


coll involvement in social pgms 


71 8 


71 fi 


7T 1 

/O.I 


7R O 
/ o . u 


7R Q 
/O.O 


7Q A 
/o .4 


QO A 
OZ.U 


"7Q 1 

/o. 1 


QO 
OO 


1 


coll regulate off-campus acts 


10.4 


10.7 


19 9 


10 8 


19 0 
1 z . u 


10 9 
1 u . z 


Q Q 

O.O 


1 O A 

1 U.*f 


Q 

O 


A 
U 


college raises earning power 


47.3 


47.3 


4R R 


?R 9 

o ^ . ^ 


OU .u 


T7 9 
o / . z 


00 R 
OO.O 


OR A 
OO.U 


OQ 
Oo 


A 


control AIDS w/mandatory testing 


33.7 


32.8 


4 


9fi 8 


9fi R 
zu . o 


T1 1 

O 1 . 1 


07 Q 
Z / . o 


O^j Q 

z y .o 


OR 
ZO 


c 
O 


equal opportunity for women 


95.4 


94.3 




Q7 R 


Q7 9 
o / .o 


QR R 
oO .O 


Q7 n 

o / .U 


QR 
oO.O 


Q7 
O / 


1 
1 


gov't not controlling pollution 


86.0 


84 fi 


87 ? 
u / . o 


QO 7 


RQ O 
OO .u 


RR R 
OO.O 


QA 7 


QR A 
OU.U 


Q 1 

O 1 


c 
D 


gov't not promoting disarmament 


4Q 0 


48 7 


RO Q 


RR 9 
OO . z 


RO O 
OO .U 


RA 0 


71 1 
/I.I 


"7C O 
/O.Z 


~1 o 

72 


0 


grading in college too easy 


?9 9 


R 

oo .o 


'^O 7 
OU. / 


OQ 0 

oy . Z 


Oyl R 
O4.0 


OO A 
OO .4 


O Q O 
ZO.O 


O ~7 1 

o7. 1 


30 


2 


ind can do little to change soc 




T7 n 
o / .u 


017 
O 1 . / 


OA R 
0*f .O 


OA A 


OQ O 
ZO.O 


0 'I G. 

01 .D 


29. 1 


o c 

26 


o 

o 


man not entitled to sex on date 


Q9 Q 


Q"^ R 
oo .o 


QA R 
3H. O 


QR R 
SO. 0 


QR R 
oO.O 


QR R 
oO .0 


QR C 
OU.O 


9o.o 




U 


marijuana should be legalizexl 


17 0 

1 / .V/ 


91 T 
Z 1 .o 


9 1 R 
Z 1 .O 


OO 0 


OO 0 
ZU.Z 


OO R 
Zo .D 


1 7 R 
1 /.D 


0 1 Q 

zl .o 


23 


0 


married women best at home 


1 1.7 


13.0 


1 1.7 


5.1 


8.2 


8.5 


5.9 


7.1 


5 


8 


national health care plan needed 


54.5 


46.0 


54.7 


61.4 


61.5 


65.2 


65.4 


66.8 


67 


5 


racial discrim no longer problem 


16.7 


20.6 


15.2 


10.5 


12.3 


10.4 


8.8 


9.8 


8 


2 


raise taxes ;o reduce deficit 


35.2 


35.7 


35.0 


38.2 


37.9 


34.6 


34.6 


36.6 


34 


5 


wealthy should pay more taxes 


69.0 


65.5 


73.7 


76.4 


78.3 


77.6 


74.8 


77.2 


73 


9 
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ITEM 


Persist 


Recruit 


Defect 


Persist 


Recruit 


Defect 


Persist 


Recruit 


Defect 


Agrees Strongly or Somewhat 




















a lot of racial conflict here 


1 Q n 


MR 


OC\ 9 

ZU.Z 




on Q 

zO.y 


o o o 

22. o 


24.1 


22.7 


25,3 


admin care little about students 


Q 


QR A 
OC).4 


o4.o 


oU.z 


28.4 


28.5 


30.3 


31 ,4 


25.8 


admin considers faculty concerns 


in A 


79 1 
/Z.I 


R7 *\ 
O /.O 


"71 1 

/I .1 


*70 n 
7o.O 


b9.b 


b8.8 


72.8 


72.2 


admin considers student concerns 


AO 7 




4o.o 


y1 "7 Q 
47. 0 


47.9 


51 .2 


48.2 


53.7 


49.2 


courses incl feminist perspectve 


Z / .O 


9Q Q 


O /.O 


>1 >1 ~7 

44.7 


43.6 


42.1 


48.5 


45,6 


48,8 


courses incl minority perspectve 


ZD. / 


OO.Z 


OO.O 


44. z 


44.7 


44.0 


45.2 


43.1 


47.6 


curriculum over-specialized 


OR A 


Zo.a 


zo.o 


1 C ~7 

1 5.7 


18.6 


19.9 


21 ,5 


22.9 


17.2 


ethnic groups communicate well 


OO.O 


R~J Q 
O / .O 


"7 1 1 


7b. b 


73.4 


69.5 


69,8 


69.8 


68.0 


fac committed to welfare of coll 


71 0 
/ 1 .Z 


OO.O 


7U.O 


77, D 


76.5 


73.3 


77 A 


72.7 


78.1 


fac feels students well-prepared 


"7 Q C 
/O.D 


by./ 


-J -J o 

77.2 


77.0 


79.8 


77 A 


79.4 


72.6 


78.4 


fac interested in acad problems 


DO. 1 


57.7 


68.7 


81 .6 


78.7 


74.1 


75,1 


72.4 


76,9 


fac interested in student probs 




o9.7 


57.1 


67.1 


o o o 

68.2 


60.7 


67.7 


64.3 


67.2 


fac positive about gen ed pgm 


s^A n 


OO.O 


00.4 


Q"7 A 

o7.4 


O ~J o 

87.3 


86.2 


86.7 


88.5 


88.9 


fac sensitive to minority issues 


O 1 . 1 


OO.O 


CO 1 

by. 1 


70.2 


74.4 


71 .9 


71 .3 


71 .5 


74.2 


low trust btwn minorities/admin 


Z/.D 


32. 0 


24.9 


25.6 


25.5 


27.8 


29.2 


33.1 


29.4 


many students don't "fit in" 


ou.o 


oo.u 


O Q O 

Zo.y 


z4.o 


2.7 A 


O 1 ~7 

31 .7 


33.5 


28.8 


31.3 


oppty for fac/stdnt socializing 


AH 0 


A 1 R 
*t \ .D 


/ion 
4Z.U 


CC "7 
OO. / 


5b. b 


50.0 


52.6 


52.0 


53.5 


students resent required courses 


0 


oo.u 


OZ.O 


00.4 


51 ,9 


(TO C 

52.5 


51 .7 


53.2 


47.0 


Objectives Rated as High or 




















Highest Priorities for College 




















allow airing of diff opinions 


OO.O 


QO Q 

oU.o 


o9.0 


51 .0 


44.9 


48.4 


49.8 


46.8 


50.2 


conduct basic & applied research 


OO.O 


"71 Q 

/I .y 


53.3 


>i o o 

48.3 


44.6 


49.0 


55.9 


57.0 


52.1 


create multi-cultural environ 


Zd.Z 


o0.4 


31 .U 


Or" >i 

35.4 


40.3 


38.9 


42.8 


38.7 


45.1 


create positive undergrad exp 


O 1 .o 


t;i Q 
O 1 .a 


Rn R 
ou.o 


CQ ~7 

by. 7 


70.2 


69.4 


71.1 


67.0 


74.5 


devel apprec of multi-cultul soc 


OA 

Zf .o 


9K Q 
ZD.O 


o4. 1 


ob.o 


yl 1 o 

41 .2 


41 .0 


43.4 


44.6 


48.4 


devel community among fac/stdnts 


OR 
zo .o 


99 W 
ZZ .O 


04.0 


A A Q 

41 .y 


yl Q n 
4o.U 


o o c 

38. b 


A A A 

44.4 


41 .6 


47.8 


devel leadership ability in fac 


"^0 A 

OZ .H 


'59 '5 
OZ.O 


OO.Z 


0 0*3 

zy .o 


o o c 

oz.b 


o o o 

32.8 


n A A 

34.4 


37.8 


35.0 


devel leadership abil in stdnts 


AR R 


'l-U.O 


K9 9 
OZ.Z 


A A 1 

44. 1 


AQ a 

4o.y 


47.7 


47.3 


50.4^ 


53.4 


economize and cut costs 


OO.O 


OD.^1- 


OO. 1 


0 1 /I 

01 .4 


o o o 
OZ.O 


o o o 

32.2 


37.0 


35.8 


35.4 


enhance inst*s national image 




fli '5 
O 1 .o 


7R Q 

/ o.y 


71 '5 
/ 1 .O 


"7n o 


"7 1 n 
/I .0 


"7 1 

71 .b 


—I A ry 

74.6 


73.0 


facilitate comm svcs involvement 


on ft 

zu . o 


R 

1 O.O 


9*5 R 

zo.o 


OR "7 

Zo. / 


OC 1 

zb.l 


o o o 

2b. 9 


o o o 

33.3 


31 .7 


35.2 


help solve soc/environ problems 


on 0 
zu. z 


1 A 7 
1 D. / 


zz.y 


1 Q O 

1 y.o 


o c c 

25.0 


o o o 

2b. 2 


30.6 


30.1 


30.5 


help students understand valuer 


oo. / 


97 7 
Z / . / 


>1 "7 Q 


AO 1 

4y. 1 


c c c 

55. o 


49.3 


51 .1 


54.1 


60.1 


hire faculty "stars" 


OR ft 
zo . o 


ou.o 


9K ^5 
ZO.O 


on Q 

zu.y 


0 1 Q 
Zl .O 


O O Q 


O >l c 

24.5 


O A —I 

24.7 


24.4 


increase minorities in fac/admin 


9*^ 7 
zo . / 


9 1 R 
Z 1 .O 


9*5 P 
ZO.O 


on Q 
zu.y 


0^7 Q 


O Q C 

zo.b 


o c c 

25.5 


25.9 


29.0 


increase women in fac/admin 


^R A 


^ A R 


9n n 
zu.u 


0/1 "7 

Z4. / 


*^A O 

z4.z 


O O "7 

2o.7 


24.5 


20.5 


29.1 


increase/maintain inst prestige 


fl'^ A 
OO.'f 


Q9 Q 


Q9 R 
oZ.O 


"7 Q A 

/y.4 


Q O "7 

o2.7 


80.4 


79.2 


82.6 


83.2 


promote intellectual development 


7Q n 


7R 
/O.O 


OU.O 


o4.4 


OO o 
OO.O 


81 .8 


84.6 


84,6 


85.5 


raise money for the institution 




70 7 


RH R 
OU.O 


Rp n 
Oo.u 


RC 0 
OO.Z 


bo.y 


"7n "7 
70.7 


"7 1 1 

71,1 


67.1 


recruit more minority students 


37.4 


32.6 


37.4 


4 


?Q t; 

o ^ . o 




'^7 7 
o / . / 


oo.y 


oy .z 


teach students how to change soc 


19.7 


14.9 


27.3 


23.0 


29.9 


29.7 


27.1 


29.2 


34.1 


Want Copy of Survey Results 




















no 


8.3 


10.3 


7.1 


9.4 


6.0 


8.5 


9.4 


5.9 


6.4 


yes 


91.7 


89.7 


92.9 


90.6 


94.0 


91.5 


90.6 


94.1 


93.6 
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ENGINEERING 


PHYSICAL SCI 


BI0LCX3ICAL SCI 


ITEM 








Persist 


Kecruii 


jjereci 


Persist 


Recruit 


Defect 


HOURS PER WEEK IN THE 




















PAST YEAR SPENT ON 




















None 




















classes/labs 


0 4 


n 4 


u.o 




u.o 


U.U 


U.U 


O.O 


0.6 


studying/homework 


0.0 


0 0 






n 9 


U.U 


n 9 
U.Z 


U.O 


U.l 


socializing with friends 


0.2 


0.0 


0 0 




n 9 


n 9 
u.z 


U.U 


U.U 


n 1 
U.l 


talk with faculty outside class 


7.6 


9.1 


8 n 


4 n 


'\ 9 


R Q 


7 n 
/.U 


o.y 


0.4 


exercising/sports 


4 5 


6 8 


R 9 


R 

Q.O 


A R 


R C 
O.O 


O.O 


0.4 


3.0 


reading for pleasure 


29 8 


98 7 


9*^ 4 


91 R 


ZO . O 


9/1 C 


z/.o 


Z7 ,o 


1 9.9 


using a personal computer 


7 1 


1 1 1 


14 9 






17 1 


OR R 

Zo.o 


z /.U 


zl .9 


partying 


1 2.8 


1 9 8 


19 7 


9n 


1 R n 
1 D.U 


1 9 
1 O.Z 


1 C 7 
1 0. / 


1 0.4 


1 O.O 


working (for pay) 


4? 4 








ZO.o 


ZO.O 


z4.o 


z4.9 


23.8 


volunteer work 


71 .5 


68 4 


6R 


RR 9 


Rn 7 

DU. Z 


DO.O 


OO. 1 


CO tz 

by .o 


OD.1 


student clubs/groups 


97 R 
A. / . «j 


71 7 


o*f .O 


7 

OD. / 


QO 1 
JZ. 1 


7 

oZ. / 


zb.2 


34.6 


28.8 


watching TV 


111 
1 1 . 1 


1 o. o 




IOC 


1 o o 

1 d.3 


10.7 


10.2 


1 1 .2 


13.4 


commuting to campus 


51.3 


43.9 


4R 9 


R8 ^ 


RR 9 
oo. z 


AR 7 


AR Q 


4o.U 


47. D 


religious services/meetings 




f^4 n 


47 7 


RH Q 


AQ 7 


oh.u 


A7 
4/.D 


OO.O 


A C\ A 

49.4 


hobbies 




97 8 


9*^ R 


97 Q 


9/1 A 
Z*f .*f 


OK 1 

Zo. 1 


z4.4 


ZO./ 


24.1 


Six or More 




















classes/labs 


9*^ 1 


96 6 


99 7 


OkA Q 


y*f . O 


aO.O 


Q>* "7 


9o.o 


93.6 


studying/homework 


91 8 


91 ? 


R1 9 

O i 


RR ^5 


RR R 
OO. D 


QO Q 
0Z.c5 


OD.O 


OD.7 


84.1 


socializing with friends 


78 8 


70 9 


77 R 


Rn R 


7Q R 


77 7 


/D. 1 


77.4 


78.4 


talk with faculty outside class 


y 4 


1 1 


9 


R 


A R 


9 R 
Z.O 


yl 7 
4. / 


4.2 


A 0 

4.9 


exercisin-Zsports 


"^A 1 
OH. 1 


'^1 7 


O /.D 


07 


o o o 
OZ.O 


OZ.1 


29.9 


31 .5 


29.1 


reading for pleasure 


R 4 


U .o 


CH 


R R 
O.O 


7 R 




O.U 


4.2 


5.8 


using a personal computer 


31 .1 


96 7 


9R n 


97 Q 


9>l 7 
ZO. / 


9*5 R 
ZO.O 


1 n o 
1 U.o 


y.i 


zl .7 


partying 


27.0 


25.1 


98 6 


99 0 


94 R 


9Q 1 
Z^. 1 


9*^ 
ZO.O 


9K R 
ZO.O 


OQ 1 

zy . 1 


working (for pay) 


42.7 


46.4 


R6 8 


R9 1 


RR R 


Rn 9 
ou.z 


oy .o 


R'5 n 
Oo.U 


DZ.O 


volunteer work 


1 .3 


2.7 


3.2 


1 9 


9 


^ 9 

O.Z 


A Q 


R Q 

O.y 


0.0 


student clubs/groups 


1 1 .2 


1 1 .5 


1 1 8 


9 R 


1 n R 


1 '5 n 
1 o.u 


1 1 R 
1 1 .O 


117 
11./ 


A A 0 
1 4.0 


watching TV 






ou.o 


OR 0 


zo.z 


ZO.O 


24. y 


29.0 


27.2 


comjmuting to campus 


6.1 


10.3 


7 ? 


R 1 


7 R 


Q R 

^. o 


0.0 


R n 
O.U 


"7 £1 
/.O 


religious services/meetings 


2.3 


0 8 


9 8 


1 7 


9 

z.o 


1 7 
1 . / 


1 Q 

1 .y 


1 .D 


Z.O 


hobbies 


R ? 
\j . A. 


6 R 


1 9 n 


1 n R 

1 U.D 


Q Q 


7 /I 


D.4 


D.3 


7.4 


Sixteen or More 




















classes/labs 


64.5 


61 n 


R9 1 


4R R 

*tO. O 


RR Q 
OO. ^ 


*f O .O 


oo.z 


D/.O 


48.2 


studying/homework 


54 4 


58 R 


?7 9 


A'X R 
*tO . U 


AA 1 


'^R A 


QR 
OO.O 


'37 Q 

o /.y 


o4.1 


socializing with friends 


28.9 


21 .8 


'^9 6 


R 


'^l R 


'^R 
OO .O 


07 


97 A 
Z /.*f 


on A 
0U.4 


talk with faculty outside class 


0.2 


0.4 


n 1 


n 4 


VJ . o 


n 9 
u.z 


n A 
U.4 


U.o 


U.4 


exercising/sports 


5 f5 


4 R 


7 7 


R 7 


7 Q 


7 9 
/ .Z 


C R 
O.O 


O.O 


0.3 


reading for pleasure 


0 1 


0 4 


1 1 
1 . 1 


1 7 


n R 
u.o 


1 n 


U.4 


U.o 


U.4 


using a personal computer 


6.8 


3.8 


6 9 


8 7 
o. / 


in 9 
J u. z 


R A 


1 . 1 


1 . 1 


A 1 

4.1 


partying 


3.2 


1 .5 


7.4 


4 7 


R n 


8 n 


A R 
*f .O 


A '5 
*f .O 


D.U 


working (for pay) 


1 6.9 


22.3 


?n 7 


99 9 


94. R 


9Q R 
Z^ . o 


99 Q 

zz.y 


OO O 

ZZ.Z 


z7.z 


volunteer work 


0.2 


0 0 


0 7 


0 4 


1 . u 


n R 

u.o 


n R 

U.D 


0 R 
Z.O 


1 0 
1 .8 


student clubs/groups 


2.4 


2.3 


1.7 


1.5 


1.8 


3.2 


1.6 


3.5 


2.9 


watching TV 


4.8 


3.4 


5.3 


5.1 


4.0 


5.9 


3.4 


4.3 


4.4 


commuting to campus 


0.3 


0.0 


0.7 


0.2 


0.6 


0.8 


0.1 


1.1 


0.4 


religious services/meetings 


0.3 


0.0 


0.1 


0.4 


0.2 


0.2 


0.1 


0.3 


0.3 


hobbies 


1.3 


1.9 


1.6 


1.5 


1.6 


1.5 


0.7 


1.1 


1.7 
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ERIC 





ENGINEERING 


PHYSICAL SCI 


BIOLOGICAL SCI 


ITEM 


Persist 


Recruit 


Defect 


Persist 


Recruit 


Defect 


Persist 


Recruit 


Defect 


Religious Preference in 1985 




















Baptist 


o.Z 


"7 Q 


1 O.O 


D.7 


9.9 


9.3 


8.4 


8.4 


9.1 


Buddhist 


0 R 
v^. o 


u.u 


n 1 

U.l 


U.4 


U.2 


0.2 


0.6 


0.3 


0.7 


Congregational (U.C.C.) 


1 7 




1 Q 


9 A 

Z.4 


Z.4 


2.0 


2.2 


3.6 


2.3 


Eastern Orthodox 


n 1 




n Q 
U.o 


U.D 


0.7 


0.5 


1 .1 


0.8 


0.6 


Episcopal 


J R 


o.u 


9 9 

z.z 


9 Q 
Z.O 


9 

z.U 


z.y 


3.5 


3.1 


3.2 


Islamic 


n 1 




u.u 


U.U 


U.U 


0.5 


0.5 


0.3 


0.3 


Jewish 


9 A 


O.O 


1 Q 

1 .y 


0.5 


2.4 


3.3 


4.9 


5.9 


4.1 


Latter Day Saints (Mormon) 


U.o 


o.y 


0.7 


0.4 


0.0 


0.5 


0.1 


0.0 


0.1 


Lutheran 


Q R 


b.l 


D.Z 


5.0 


5.1 


7.0 


4.6 


5.9 


6.6 


Methodist 


"7 *□ 


9.1 


7.9 


8.6 


10.2 


12.9 


9.2 


11.2 


9.5 


Presbyterian 


O.O 


4.0 


b.D 


4.8 


6.8 


6.2 


6.6 


5.0 


6.4 


Quaker (Society of Friends) 






u.u 


U.4 


U.2 


u.o 


0.1 


1 .1 


0.5 


Roman Catholic 


H 1 .u 


*□ Q 1 
OO. 1 


41 .6 


36.9 


34.1 


32.6 


34.6 


32.5 


37.3 


Seventh Day Adventist 


0.2 


0.0 


0.3 


0.2 


0.2 


0.0 


0.5 


0.6 


0.6 


other Protestant 


H.KJ 


7 R 


R 9 
O.Z 


0.2 


7.3 


4.6 


7.6 


5.3 


6.3 


other religion 


A 9 


o.u 


4.1 


*□ 7 

o. / 


O.y 


A /> 

4.6 


4.9 


3.6 


4.0 


none 


1 9 "7 


1 4.0 


10.1 


15.3 


14.7 


1 1 .9 


10.5 


12.3 


8.7 


in 1989 


















Baptist 


o.u 


a "7 


1 U.z 


6.5 


10.3 


9.3 


6.9 


6.9 


8.1 


Buddhist 


1 n 


U.U 


0.4 


1 .1 


0.3 


0.7 


0.7 


0.3 


0.5 


Congregational (UCC) 


1 A 

1 .4 


n "7 
0. / 


1 .7 


1 .3 


2.1 


2.5 


1 .6 


2.1 


2.7 


Eastern Orthodox 


U.o 


0.4 


0.9 


0.6 


0.8 


0.7 


1.4 


0.5 


0.5 


Episcopal 


9 R 


O.U 


1 .9 


2.3 


1 .9 


3.0 


3.2 


3.2 


3.1 


Islamic 




1 . 1 


U.U 


U.2 


0.0 


0.3 


0.5 


0.3 


0.5 


Jewish 


9 1 


o.u 


1 Q 

1 .y 


Z.9 


2.4 


3.2 


4.8 


4.8 


4.8 


Latter Day Saints (Mormon) 


n 9 
u. z 


U.*f 


n 7 
U. / 


O.Z 


0.0 


0.3 


0.1 


0.3 


0.1 


Lutheran 




A Q 


R 1 

o. 1 


A n 
4.U 


4.7 


5.3 


4.0 


5.8 


5.5 


Methodist 


O.O 


Q 7 


R Q 
O.O 


7 a 
/.O 


O A 

8.4 


9.3 


7.9 


8.7 


7.6 


Presbyterian 




4. 1 


4.0 


4.4 


O.U 


O.O 


6.1 


4.8 


5.6 


Quaker 


0 2 




n 1 


n R 
u.o 


u.o 


n 7 
u. / 


n A 
U.4 


1 .1 


0.7 


Roman Catholic 


'^7 R 


'^A 1 
0*f . / 


9 

jy .z 


OZ.4 


31 .7 


29.7 


31 .6 


31 .2 


33.5 


Seventh Day Adventist 


n 1 


u.u 


U.U 


U.O 


0.2 


0.0 


0.2 


0.3 


0.5 


other Protestant 




7 1 


R R 
O.O 


R 9 
O.Z 


R Q 
O.O 


O.O 


o o 
O.O 


7.7 


6.3 


other religion 




O. / 


1 9 
O.Z 


4.2 


3.2 


4.2 


5-0 


3.7 


4.0 


none 


ion 


zU.o 


■ICC 

1 6.0 


23.5 


21 .7 


18.8 


16.8 


18.5 


16.0 


Bom-again Christian in 1985 




















no 


84.1 


84.1 


80.1 


84.6 


75.7 


79.4 


79.1 


80 7 


7Q 1 


yes 


15.9 


15.9 


19.9 


15.4 


24.3 


20.6 


20.9 


19.3 


20.9 


in 1989 




















no 


84.5 


82.6 


80.9 


85.1 


79.6 


81.9 


80.4 


83.3 


81.9 


yes 


15.5 


17.4 


19.1 


14.9 


20.4 


18 1 


19.6 


16.7 


18.1 
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PHYSICAL SCI 


BIOLCXJICAL SCI 


r ITEM 


Persist 


Recruit 


i^ereci 


Persist 


Recruit 


Defect 


Persist 


Recruit 


Defect 


( Probable Career in 1985 (7) 




















artist (including performer) 


0 2 


2 fi 


1 9 


U.*f 


1 EX 


1 .U 


U.O 


z.z 


0.8 


^ business 


2 6 




9 7 


A T 
M-.O 


7 ft 


R Q 


1 EX 
1 .O 


"7 C 

/.b 


1 .5 


clergy or religious worker 


0.0 


0.0 


0.1 


0 0 


u . u 


O 9 
u. ^ 


u.u 


u.u 


n 1 
U. 1 


college teacher 


0 0 


0 4 


u .u 


1 Q 


u.o 


1 y1 


n 1 
U. 1 


Q 

U.O 


O.Z 


doctor (MD or DDS) 


1 9 


ft 1 

O. 1 


n ft 

u . o 


R 9 


1 EX n 
1 o.u 


o.O 


EXO A 

OZ.4 


15.2 


53.7 


education (secondary) 


0 1 




u.u 


7 1 


EX 9 

o.z 


a. EX 
O.O 


1 Q 
1 .O 


1 .7 


1 .2 


education (primary) 


0.0 




u.u 


u.u 


1 9 


n EX 
u.o 


U.U 


1 /f 


O.Z 


engineer 




O } .Q 


77 7 


0.*f 


Z4.U 


b.D 


0.1 


9.4 


0.4 


farmer or forester 


n 1 


1 T 


u.u 


U.U 


u.o 


0.3 


3.9 


1.1 


3.0 


health professional (non-M.D.) 


n 1 


n Q 


U.4 


1 . / 


O.Z 


z.z 


1 5.5 


1 2.2 


14.3 


lawyer 




o.u 


u.o 


u.o 


Z.U 


1 .7 


0.3 


1 .7 


1 .2 


nurse 


u.u 


U.U 


0.0 


0.0 


0.7 


0.2 


0.1 


3.3 


0.5 


research scientist 


1 0 


7 T 


1 A 


97 ft 


A 9 


19 1 
1 Z. 1 


1 1 Q 
1 1 .O 


D.l 


8.1 


other choice 


6.6 


22.6 


1 1 


oo .u 


1 Q T 


Tft n 
oo.u 


EX ft 
O.O 


^ A Q 

1 4.y 


IX o 
O.Z 


undecided 


1 ? 


19ft 


^ ft 
o. o 


1 O.O 


1 CX 1 
1 0. 1 




D.y 


on "7 
2.2. J 


9.6 


^ Probable Career in 1989 (7) 




















artist (including performer) 


0 1 




T 7 
o . / 


1 

1 .o 


n e; 
u.o 


9 !X 
Z.O 


0.2 


f\ o 

0.8 


3.6 


business 


\j • >j 


R ft 
o. o 


9ft n 

Zo.U 


O.H 


Q Q • 
C7.0 


zo.^ 


5.2 


5.6 


20.1 


clergy or religious worker 


0 0 


0 0 


u.o 


U.H 


u.u 


n EX 
u.o 


U.O 


O.O 


0.8 


college teacher 




u.o 


9 Q 
Z.O 


O O 
O.Z 


4.Z 


5.6 


1 .4 


1.6 


3.9 


doctor (MD or DDS) 


1 9 


o.u 


9 1 


Z.O 


O.U 


3.7 


38.5 


24.4 


13.8 


education (secondary) 




n ft 
u.o 




Q T 
^.O 


Q Q 


7.9 


4.1 


4.2 


6.2 


education (primary) 


0 0 


0 0 


1 1 
1 . 1 




1 1 
1 . 1 


>1 "7 


U.4 


1 . 1 


5.3 


engineer 


75.4 


70 ? 


ft 1 
0 . 1 


^ 9 

o. z 


A R 


"7 rj 
/ .Z 


U.U 


O.O 


1 .7 


farmer or forester 


0 0 


0 4 


u.o 


n 9 
u.z 


1 1 
1 . 1 


1 o 
1 .Z 


A i 
4.1 


5.3 


1 .7 


health professional (non-M.D.) 


0.2 


0 0 


1 R 


1 T 
1 .o 


9 ft 
Z.O 


9 EX 
Z.O 


1 EX EX 
1 O.O 


1 9.4 


0.9 


lawyer 


1 .2 


2 R 


o .o 


O R 
U.O 


1 1 
1 . 1 


EX 9 
O.Z 


1 r% 
1 .0 


1 c 

1 .b 


8.1 


nurse 




u.u 


u.u 


u.u 


U.U 


r\ —J 

0.7 


0.9 


0.8 


1 .9 


research scientist 


1 .3 


2 6 


fi 7 


9A R 


1 ft c; 
1 o. o 


•3 EX 
O.O 


1 D.D 


1 EX C 
1 O.O 


b.O 


other choice 


12.9 


12.4 




?A fi 


?A 0 

OH. U 


9A R 
ZH.D 


ft T 
O.O 


1 1 Q 


1 Q O 

1 y.z 


undecided 


1 .2 


0.4 




.o 


O . %j 


A 9 
^.Z 


T 9 
O.Z 


D.D 


A O 
4.0 


Reasons Noted as Very Important 




















or Essential for Choosing Career 




















job opportunities available 


71 1 


R4 n 


Rft 7 


RA R 


0 /.D 


OD.D 


oo.z 


54.1 


53.6 


enjoy working w/people in field 




R9 R 


RR ft 
OO . o 


R9 ft 
OZ .o 


REX 1 
DO. 1 


D0,0 


"7"7 r\ 

//.u 


—J A f\ 

74.9 


76.2 


. work is interesting 


94.5 




7 


QA ft 


QEX n 
^O .U 


yo. / 


Q"7 O 

y /.z 


95.7 


95.4 


pays well 


62 6 


fiO 4 


R9 d 


A'^ ft 
*f o .o 


Aft T 
HO.O 


yl Q 1 


/I /I IX 

44. o 


42.2 


48.5 


satisfies parents' hopes 


13.9 


13.4 


9.4 


7.8 


9.0 


9.8 


10.6 


12.0 


12.4 


work is challenging 


86.0 


83.5 


85.0 


82.8 


84.2 


85.2 


87.7 


84.7 


86.1 


can make contribution to society 


51.0 


53.7 


55.7 


50.8 


59.7 


60.1 


81.7 


78.7 


71.3 


^ oppty for TL/id career advancmnt 


48.9 


42.9 


51.1 


31.2 


40.1 


42.3 


30.0 


32.3 


39.4 


oppty for freedom of action 


48.8 


50.6 


56.4 


59.2 


56.8 


59.7 


60.7 


60.7 


63.6 
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ENGINEERING 


PHYSICAL SCI 


BIOLOGICAL SCI 


[ ITEM 




Kecruii 


jj erect 


Persist 


Recruit 


Defect 


Persist 


Recruit 


Defect 


[ Probable M^jor in 1985 (7) 




















agriculture 


KJ.yj 


1 9 

1 .z 


U.U 


U.U 


0.2 


0.0 


5.8 


0.0 


3.8 


1 biological sciences 


n n 
u.u 


o.o 


U.U 


U.O 


7.9 


0.0 


53.6 


0.0 


47.4 


1 business 




D.*f 


U.U 


0.0 


8.1 


0.0 


0.0 


10.0 


0.0 


education 


u.u 


1 .z 


U.U 


0.0 


7.1 


0.0 


0.0 


3.1 


0.0 


1 engineering 


1 on n 


u.u 


1 UU.U 


0.0 


30.8 


0.0 


0.0 


1 1.8 


0.0 


English 


u.u 


U.U 


U.U 


0.0 


0.2 


0.0 


0.0 


0.9 


0.0 


health professional 


u .u 


"7 n 
/.U 


U.U 


0.0 


14.3 


0.0 


40.6 


1 1.2 


48.8 


1 history or political science 


u.u 


1 "7 


U.U 


0.0 


2.1 


0.0 


0.0 


0.9 


0.0 


humanities 


U.U 


U.b 


o.u 


0.0 


1 .5 


0.0 


0.0 


1.6 


0.0 


fine arts 


U.u 


/.U 


U.U 


0.0 


0.9 


0.0 


0.0 


2.8 


0.0 


. mathematics or statistics 


u.u 


D.4 


U.U 


30. 3 


0.0 


23.7 


0.0 


2.5 


0.0 


physical sciences 






u.u 


4o. 1 


0.0 


42.9 


0.0 


9.3 


0.0 


• 

social sciences 


U.U 


1 .7 


u.o 


0.0 


1 .9 


0.0 


0.0 


6.2 


0.0 


other technical 


u.u 


9 1 K 


u.u 


91 C 
Z1 .O 


1 2.0 


33.4 


0.0 


13.4 


0.0 


other non-technical 


n n 

u.u 


O.O 


U.U 


o.u 


Z.I 


0.0 


0.0 


7.8 


0.0 


^ undecided 


u.u 


1 A n 


U.U 


0.0 


1 1 .0 


0.0 


0.0 


18.4 


0.0 


M^or Reported in 1989 (7) 




















agnculture 


u.u 


U.U 


r\ Q 
U.o 


o.c 


0.0 


0.4 


6.0 


7.4 


0.0 


1 biological sciences 


u.u 


U.U 


4.8 


0.0 


0.0 


7.4 


82.0 


84.7 


0.0 


business 


u.u 


U.U 


ZO.O 


0.0 


0.0 


19.2 


0.0 


0.0 


12.8 


1 education 


U.U 


U.U 


0.2 


0.0 


0.0 


8.7 


0.0 


0.0 


9.1 


i engineering 


1 uu.u 


1 nn A 
1 uu.u 


U.O 


0.0 


0.0 


12.0 


0.0 


0.0 


2.5 


English 


u.u 


U.U 


O Q 
O.O 


0.0 


0.0 


5.6 


0.0 


0.0 


5,8 


1 health professional 


u.u 


u.u 


U.cJ 


0.0 


0.0 


2.5 


1 1 .9 


7.9 


2.5 


1 history or political science 




u.u 


"7 1* 


O.u 


0.0 


8.3 


0.0 


0.0 


9.8 


humanities 




u.u 


O.O 


O.U 


0.0 


5.2 


0.0 


0.0 


5.5 


1 fine arts 


u.u 


u.u 


o.u 


0.0 


0.0 


1 .2 


0.0 


0.0 


3.6 


^ mathematics or statistics 




u.u 


fi fl 
D. O 


OZ.O 


9 A Q 

oO.o 


0.0 


0.0 


0.0 


1.8 


physical sciences 




u.u 


1 o.o 


A A 1 

44. 1 


47.0 


0.0 


0.0 


0.0 


1 1.0 


social sciences 


u.u 


U.u 


1 o.y 


0.0 


0.0 


16.9 


0.0 


0.0 


28.1 


^ other technical 

1 


u.u 


u.u 


1 1 Q 
1 1 .o 


zo.O 


22.2 


8.1 


0.0 


0.0 


2.5 


other non-technical 


u.u 


u.u 


>1 Q 


0.0 


0.0 


4.3 


0.0 


0.0 


4.9 


1 undecided 


u.u 


u.u 


r\ 9 
U.z 


0.0 


0.0 


0.2 


0.0 


0.0 


0.2 


1 Probable Graduate M^jor (7) 




















agriculture 




u.u 


u.u 


O.u 


0.2 


0.0 


1 .6 


1.8 


0.4 


1 biological sciences 


u. o 


1 . 1 


A 1 


9 a 
o.o 


0.2 


6,1 


29.1 


28.5 


2.8 


business 


97 ft 


91 1 


fi 

OD.O 


1 U.o 


1 4.9 


or* ~T 

25.7 


4.0 


4.3 


19.0 


1 education 


u. o 


1 -7 
1 . / 


4.0 


o.o 


7.4 


10.3 


2.9 


5.0 


10.4 


1 engineering 


55.3 


fil 7 


^ . o 




"7 "7 


D.l 


0.8 


0.0 


1.5 


English 


0.2 




i . o 


u.o 


A 9 

u.z 


O A 

ZA 


0.0 


0.0 


1.5 


I health professional 


1 .6 


1 7 




1 fi 


O.O 


A C 

4.b 


30.4 


30.2 


10.9 


j history or political science 




1 1 
1 . 1 




U.O 


1 , 1 


0.9 


0.3 


1 .4 


1.9 


humanities 


0 0 


n fi 

U.D 


9 A 


1 . 1 


1 . 1 


3.4 


0.3 


0.4 


2.2 


fine arts 




C\ fi 
U.D 


1 fi 


U.o 


1 .3 


1 .5 


0.0 


0.4 


2.7 


mathematics or statistics 


n 9 
vy . ^ 


1 7 


1 A 
\ .4 


1 yl fi 
1 4.D 


O Q 

8.9 


1 .5 


0.0 


0.0 


0.8 


physical sciences 


0.8 


2.8 


8.1 


32.9 


24.0 


2.0 


0.8 


1 .1 




social sciences 


0.0 


0.6 


4.5 


1.1 


1.1 


9.3 


1.6 


2.5 


14.5 


other technical 


5.0 


5.6 


5.3 


15.1 


14.0 


8.1 


16.0 


11.7 


5.9 


1 other non-technical 


4.7 


7.2 


9.4 


3.2 


3.6 


11.7 


10.0 


8.2 


17.2 


1 undecided 


2.3 


2.2 


3.31 


2.4 


4.5 


3.4 


2.1 


4.6 


3.31 
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DISAGGREGATED RESPONSES 




















P[*obable Career in 1985 




















accountant or actuary 




1 ^ 


n 1 
u. 


1 .o 


O A 

2.0 


1 .0 


0.1 


1.9 


0.0 


actor ov entertainer 


0 0 


u.u 


u.u 


n A 
U.u 


A A 
U.U 


A n 

0.2 


0.0 


0.0 


0.1 


architect or urban planner 


n 9 


o.u 


U.o 


0.0 


0.2 


0.0 


0.0 


0.3 


0.1 


artist 




U.*f 


U.o 


A A 

U.U 


0.5 


0.0 


0.0 


0.6 


0.1 


business (clerical) 




U.U 


0.0 


0.0 


0.2 


0.2 


0.3 


0.0 


0.0 


business executive (mgmt,adniin) 




4.0 


1 .9 


2.1 


5.0 


4.6 


1.1 


4.7 


1.2 


business owner or proprietor 




O.U 


U.O 


0.6 


0.8 


0.3 


0.1 


0.8 


0.3 


business salesperson or buyer 


0 0 


n A 

U.H 


U. 1 


A O 

U.z 


A A 
U.U 


0.3 


0.1 


0.0 


0.0 


clergy (minister,priest) 


0 0 


n n 

u.u 


u.u 


A A 

U.U 


A A 

U.U 


0.0 


0.0 


0.0 


0.1 


clergy (other religious) 




u.u 


n 1 

U. 1 


A A 
U.U 


U.O 


0.2 


0.0 


0.0 


0.0 


clinical psychologist 




U.*f 


n 1 

u.i 


A O 
U.Z 


1 .2 


0.0 


0.1 


0.6 


0.2 


college teacher 


0.0 


0.4 


0 0 


1 Q 


u.o 


1 A 


A 1 
U.I 


A O 

U.O 


0.2 


computer programmer or analyst 






1 Q 


OA Q 


1 1 .o 


27.2 


0.0 


4.1 


0.0 


conservationist or forester 


0 0 


n Q 

U. 27 


u.u 


A A 

U.U 


A C 
U.O 


0.3 


2.1 


0.8 


2.1 


dentist (including orthodontist) 


u.u 




U.o 


0.4 


1.0 


0.7 


2.5 


1.7 


3.3 


dietitian or home economist 


n 1 


u.u 


u.u 


A A 
U.U 


A A 

U.U 


0.2 


0.0 


0.0 


0.0 


engineer 






1~7 "7 


0.4 


24. U 


6.6 


0.1 


9.4 


0.4 


fanner or rancher 


n 1 


U.4 


U.U 


0.0 


0.0 


0.0 


1.8 


0.3 


0.9 


frgn SVC worker (incl diplomat) 


u.u 


U.U 


U.U 


0.2 


0.7 


0.3 


0.1 


0.8 


0.2 


homemaker (full-time) 

1 • • 


n 1 


u.u 


U.U 


A A 
U.U 


0.0 


0.0 


0.1 


0.0 


0.0 


I mtenor decorator or designer 




u.u 


U.U 


A A 
O.U 


0.0 


0.0 


0.0 


0.3 


0.0 


interpreter (translator) 


0 0 


n n 
u.u 


u.u 


A A 
U.U 


A 1 

U.2 


0.3 


0.0 


0.0 


0.1 


lab technician or hygienist 


0.0 


0 0 


n 1 


U.*f 


A K 
U.O 


A 

U.O 


2.3 


3.3 


1.6 


law enforcement officer 


0.0 


0 0 




u.u 


A A 
U.U 


A A 
U.U 


0.0 


0.0 


0.1 


lawyer (attorney) or judge 


0 4 




u.o 


A ft 
U.D 


O A 

2.U 


1 .7 


0.3 


1 .7 


1.2 


military service (career) 


4.6 


4.3 


7 2 


0 4 


o.o 


9 9 


A Q 
U.O 


1 .4 


0.4 


musician (performer,composer) 


0.2 


1 7 


u . o 


u.z 


A Q 
U.O 


A C 
U.O 


U.O 


0.6 


0.1 


nurse 


0.0 


0 0 


u.u 


u.u 


n "7 
U. / 


A 1 

U.2 


0.1 


3.3 


0.5 


optometrist 




u.u 


u.u 


A Q 
U.9 


U.7 


0.3 


0.9 


1.4 


1.2 


pharmacist 




U.H 


n 1 

U. 1 


A y1 
U.4 


o.o 


0.7 


3.7 


0.6 


4.2 


physician 


1 .9 


7 7 




o.o 


1 /I A 

1 4.U 


7.0 


49.9 


13.5 


50.5 


school counselor 




u.u 


u.u 


A A 
U.U 


U.2 


0.2 


0.5 


0.0 


0.0 


school principal/superintendent 




u.u 


U.U 


A A 
U.U 


0.0 


0.0 


0.0 


0.0 


0.0 


scientific researcher 


1 0 


7 


1 A 


0"7 Q 

Z/.o 


4.2 


1 2.1 


1 1 .3 


6.1 


8.1 


social,welfare or rec worker 


0 0 




n 1 

U. 1 


A A 
U.U 


A 1 

U.z 


0.0 


0.0 


0.8 


0.0 


statistician 


0.0 


0.0 




9 4 


A 0 
U.Z 


1 .4 


A A 
U.U 


0.0 


0.0 


therapist (phys,occup, speech) 


0.0 


0 0 


U. \J 


n A 
u.u 


A R 
U.O 


A O 
U.O 


0.5 


6.4 


1.0 


teacher/admin (elemenUry) 


0.0 


0.0 


0 0 






A 

U.O 


A A 
U.U 


1 .4 


0.2 


teacher/admin (secondary) 


0.1 


0 4 


n n 


7 1 
/ . 1 


A 
O.U 


b.o 


1 .3 


1 .7 


1.2 


veterinarian 


0.0 


0.4 


0.1 


0.0 


1 0 


0 9 


ft 9 


A A 
U.D 


o.o 


writer or journalist 


0.0 


0.4 


0.1 


0.2 


0.7 


0.3 


0.3 


0.8 


0.6 


skilled trades 


0.0 


1.7 


0.3 


0.2 


0.0 


0.0 


0.3 


0.0 


0.1 


other 


0.9 


3.4 


1.6 


6.9 


1.8 


6.5 


4.7 


6.9 


4.1 


undecided 


1.3 


12.8 


3.8 


13.5 


15.1 


14.6 


6.9 


22.7 


9.6 
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1 Probable Career in 1989 




















accountant or actuary 


u.u 


U.U 


ft 


4.9 


4.1 


6.6 


0.1 


0.8 


2.9 


[ actor or entertainer 




U.U 


r\ *7 
U. / 


n 9 


0.0 


0.2 


0.1 


0.3 


0.3 


1 architect or urban planner 


u.u 


U.o 


u.y 


0.2 


0.3 


0.2 


0.0 


0.5 


1.0 


artist 


U.U 


U.U 


0.9 


0.0 


0.0 


0.2 


0.0 


0.0 


0.8 


I business (clerical) 


U.U 


U.O 


0.1 


0.0 


0.2 


0.0 


0.0 


0.0 


0.3 


[ business executive (nigmt,admin) 


o.D 


4.y 


ICO 

15.2 


3.0 


3.7 


15.0 


3.5 


2.9 


13.5 


business owner or proprietor 




1 c 

1 .o 


O.O 


O.O 


0.8 


2.2 


0.7 


1.1 


1.7 


i business salesperson or buyer 




n yl 

u.**- 


9 Q 


0.0 


0.7 


2.2 


0.9 


0.8 


2.0 


clergy (nadnister.priest) 


U.U 


U.U 


n 1 
U. 1 


0.4 


0.0 


0.3 


0.2 


0.8 


0.3 


clergy (other religious) 


J.U 


U.U 


0. 1 


0.0 


0.0 


0.2 


0.2 


0.0 


0.6 


1 clinical psychologist 


U.U 


U.U 


0.0 


0.0 


0.0 


0.8 


0.4 


0.0 


3.6 


f college teacher 


0 Q 


n ft 
u.o 


9 ft 


ft 9 
o./ 


A O 

4.^ 


O.D 


i A 

1 .4 


1 .6 


3.9 


computer programmer or analyst 


9 

Z .O 


O.U 


Q Q 
O.O 


22. o 


20.7 


1 0.1 


0.4 


0.5 


1 .3 


. conservationist or forester 


U.U 


U.*f 


O.b 


0.2 


1 . 1 


1 .2 


3.2 


4.2 


1 .0 


dentist (including orthodontist) 


U.U 


U.U 


0.4 


0.2 


0.5 


0.5 


3.7 


' 2.4 


1.3 


dietitian or home economist 


U.U 


U.U 


0.0 


0.2 


0.2 


0.2 


0.0 


0.0 


0.2 


engineer 




/U.o 


Q 1 
0. 1 


0.2 


A Cf 

4.6 


"7 O 

7.2 


0.0 


0.3 


1 .7 


1 fanner or rancher 


U.U 


U.U 


0.0 


0.0 


0.0 


0.0 


0.9 


1.1 


0.6 


* frgn SVC worker (incl diplomat) 


U.U 


U.U 


0.7 


0.0 


0.0 


0.5 


0.0 


0.3 


1.2 


homemaker (full-time) 


U.U 


U.**- 


O.U 


n A 
0.4 


0.0 


0.0 


0.1 


0.0 


0.0 


' interior decorator or designer 


U.U 


U.U 


0.1 


0.0 


0.0 


0.2 


0.0 


0.0 


0.3 


^ interpreter (translator) 




n A 


U. 1 


0.0 


0.0 


0,3 


0.0 


0.0 


0.0 


lab technician or hygienist 




U.U 


U.o 


n ft 
O.O 


r\ o 

O.O 


0.5 


0 "7 

3.7 


4.5 


0.9 


law enforcement officer 


U.U 


n A 

U.*f 


1 1 
1 . 1 


U.U 


U.O 


1 .0 


n A 

0.4 


0.5 


0.6 


lawyer (attorney) or judge 


1 9 


9 ft 


o.o 


O.D 


1 .1 


5.2 


1 .0 


1.6 


8.1 


military service (career) 




A Q 


1 9 Q 


*f .u 


ft K 

D.b 


2.2 


A Q 

o.y 


0.8 


0.5 


musician (performer.composer) 


n 1 

U. 1 


U.U 


u.o 


U.4 


0.2 


0.0 


0.0 


0.3 


0.5 


nurse 


u . u 


U.U 


U.U 


U.U 


0.0 


"7 

0.7 


0.9 


0.8 


1 .9 


optometrist 


U.U 


U.U 


U.U 


U.U 


0.2 


0.3 


1 .7 


1 .9 


0.4 


pharmacist 


U.U 


U.U 


U.U 


U.2 


n o 
O.O 


0.3 


4.6 


5.6 


0.3 


physician 


1 9 
1 .z 


O.U 


1 *7 


2.1 


7.5 


3.2 


34.8 


22.0 


12.5 


school counselor 


U.U 


U.U 


U.4 


0.2 


0.0 


0.8 


0.1 


0.3 


0.9 


f school principal/superintendent 


U.U 


U.U 


0.0 


0.2 


0.2 


0.0 


0.0 


0.0 


0.0 


. scientific researcher 




O ft 


C "7 

D.7 


^ A C 

24.5 


1 8.5 


3.5 


16.6 


15.6 


5.0 


social, welfare or rec worker 


U.U 


U.U 


u.o 


U.U 


0.0 


1 A 
1 .0 


0.1 


0.5 


2.4 


. statistician 


U.U 


U.U 


n 7 
u. / 


9 K 


O A 

^.U 


A Q 
O.O 


A A 
0.0 


0.0 


0.0 


therapist (phys,occup, speech) 


n 1 

U. 1 


U.U 


n ft 
U.o 


U.U 


0.5 


1 .0 


2.2 


6.1 


1 .7 


teacher/admin (elementary) 


0 0 


U.U 


1 1 
1 . 1 


U.*f 


1 . 1 


4. / 


A A 
0.4 


1 . 1 


5.3 


teacher/adniin (secondary) 


0 1 

U. 1 


u.o 


A 1 
*r. 1 


ft o 


Q O 

O.O 


7.1 


4.0 


4.0 


5.2 


veterinarian 


0.1 


0.0 


0.1 


0.2 


0.3 


0.2 


3.2 


1.3 


0.5 


writer or journalist 


0.0 


0.0 


1.5 


0.6 


0.3 


2.0 


0.1 


0.3 


1.7 


skilled trades 


0.0 


0.0 


0.4 


0.2 


0.0 


0.2 


0.2 


0.0 


0.4 


^ other 


1.6 


2.6 


6.8 


4.4 


4.4 


7.9 


5.8 


8.8 


8.1 


undecided 


1.2 


0.4 


3.5 


5.3 


5.9 


4.2 


3.2 


6.6 


4.8 
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Persist 


Recruit 


Defect 


Persist 


Recruit 


Defect 


Probable M^or Reported in 1985 




















Arts and Humanities 




















art» fine & applied 


n n 


1 7 


A A 

U.u 


A A 

0.0 


U.J 


0.0 


0.0 


0.9 


0.0 


English (language & literature) 


n n 


U.U 


0.0 


0.0 


0.2 


0.0 


0.0 


0.9 


0.0 


history 


n n 


u.u 


0.0 


A A 

0.0 


1 .4 


0.0 


0.0 


0.0 


0.0 


journalism 


u.u 


U.U 


0.0 


0.0 


0.2 


0.0 


0.0 


0.6 


0.0 


language (except English) 


u.u 


U.U 


A n 
U.O 


A A 

0.0 


A tr 

0.5 


0.0 


0.0 


0.3 


0.0 


music 


u.u 


1 0 


0.0 


0.0 


0.3 


0.0 


0.0 


0.9 


0.0 


philosophy 


U.U 


0.0 


0.0 


0.0 


0.7 


0.0 


0.0 


0.6 


0.0 


speech 


0.0 


0.6 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


theater or drama 


U.U 


U.U 


A n 
U.U 


0.0 


0.2 


0.0 


0.0 


0.0 


0.0 


theology or religion 


n n 
u.u 


U.U 


A n 
U.U 


A A 

0.0 


A 

0.0 


0.0 


0.0 


0.0 


0.0 


other arts and humanities 




n ft 

U.O 


A A 
U.U 


A A 

u.u 


A O 

0.^ 


A A 

0.0 


0.0 


0.6 


0.0 


Biological Sciences 




















biology (general) 


u.u 




A n 
U.O 


A A 

0.0 


A A 

4.0 


0.0 


28.9 


0.0 


29.1 


biochemistry or biophysics 


u.u 


1 0 


A ri 

U.O 


0.0 


2.2 


0.0 


10.2 


0.0 


7.1 


botany 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.1 


marine (life) science 


0.0 


0.6 


0.0 


0.0 


0.3 


0.0 


2.8 


0.0 


2.2 


microbiology or bacteriology 


U.U 


0.0 


0.0 


0.0 


0.2 


0.0 


3.6 


0.0 


1.6 


zoology 


U.U 


r\ A 
0.0 


0.0 


0.0 


0.2 


0.0 


1,6 


0.0 


2.5 


other biological sciences 


U.U 




A n 
0.0 


0.0 


1 .0 


0,0 


6.4 


0.0 


4.8 


Business 




















accountbg 


U.U 


U.U 


0.0 


0.0 


2.1 


0.0 


0.0 


3.4 


0.0 


business admin (general) 


U.U 




0.0 


0.0 


2.2 


0.0 


0.0 


3.1 


0.0 


finance 


U.U 


O.O 


0.0 


A r\ 

0.0 


1 .2 


0.0 


0.0 


1.2 


0.0 


marketing 


0.0 


1,2 


0.0 


0.0 


0.7 


0.0 


0.0 


0.6 


0.0 


management 


u.u 




A r\ 
0.0 


A A 

0.0 


1 .0 


0.0 


0.0 


0.6 


0.0 


secretarial studies 


u.u 


A A 
U.U 


A A 
U.U 


A A 

0.0 


A A 

0.0 


0.0 


0.0 


0.0 


0.0 


^ other business 


n n 

u.u 




A A 
U.U 


A A 

0.0 


A A 

O.y 


0.0 


0.0 


0.9 


0.0 


Education 




















business education 


u.u 


A A 
U.U 


A A 
U.U 


0.0 


A r\ 

0.0 


0.0 


0.0 


0.0 


0.0 


elementary education 


u.u 


f\ A 
0.0 


U.O 


0.0 


1 .5 


0.0 


0.0 


0.9 


0.0 


music or art education 


U.U 


0.0 


U.O 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


» physical education or recreation 


0.0 


0.0 


0.0 


0.0 


0.2 


0.0 


0.0 


0.0 


0.0 


secondary education 


U.U 




A A 

0.0 


0.0 


5.2 


0.0 


0.0 


1.9 


0.0 


special eduf;ation 


u.u 


A A 
U.U 


A A 

U.U 


A A 

0.0 


0.2 


0.0 


0.0 


0.3 


0.0 


. other education 


u.u 


A A 
U.U 


A A 

U.O 


A rv 

0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


Engineering 
















aeronautical/astronautical eng 


1 9 n 
1 .u 


A A 
U.U 


1 7 K 


A A 

U.O 


5.2 


0.0 


0.0 


1 .6 


0.0 


civil engineering 


fi n 


A n 


7 1 


A A 

u.u 


1 . / 


A A 

0.0 


0.0 


0.3 


0.0 


chemical engineering 


8.8 


0.0 


7.5 


0.0 


2.9 


0.0 


0.0 


1.2 


0.0 


electrical/electronic eng 


38.4 


0.0 


31.7 


0.0 


11.5 


0.0 


0.0 


2.8 


0.0 


industrial engineering 


3.3 


0.0 


4.5 


0.0 


1.0 


0.0 


0.0 


0.3 


0.0 


1 mechanical engineering 


18.5 


0.0 


13.1 


0.0 


3.6 


0.0 


0.0 


0.9 


0.0 


other engineering 


13.0 


0.0 


18.6 


0.0 


4.8 


0.0 


0.0 


4.7 


0.0 




DESCRIPTIVE PROFILE OF PERSISTERS. DEFECTORS, RECRUITS: MAJORS 



I 



[ ITEM 


ENGINEERING 


PHYSICAL SCI 


BIOLOGICAL SCI 


Persist 


Recruit 


Defect 


Persist 


Recruit 


Defect 


Persist 


Recruit 


Defect 


f Pk-obable M^or Reported in 1985 




















Physical Sciences 




















1 astronomy 


U.U 


A e 
O.D 


0.0 


2.1 


0.0 


2.3 


0.0 


0.0 


0.0 


{ atmospheric science 


U.U 


A A 
U.U 


A A 

0.0 


1 .3 


0.0 


1.7 


0.0 


0.3 


0.0 


chemistry 


U.U 


A 1 


A A 

0.0 


20./ 


0.0 


20,2 


0.0 


5.6 


0.0 


I earth science 


O.U 


1 n 

1 .2 


0.0 


2.1 


0.0 


2.3 


0.0 


0.0 


0.0 


marine science 


0.0 


0.0 


0.0 


1.7 


0.0 


3,5 


0.0 


1.9 


0.0 


mathematics 


0.0 


5.8 


0.0 


29.3 


0.0 


22.7 


0.0 


2.2 


0.0 


[ physics 


0.0 


13.4 


0.0 


19.7 


0.0 


11,1 


0.0 


0.6 


0.0 


statistics 


U.U 


A n 

0,6 


0.0 


1.0 


0.0 


1,0 


0.0 


0.3 


0.0 


other physical sciences 


0.0 


A £» 

0.6 


0.0 


0.6 


0.0 


1.8 


0.0 


0.9 


0.0 


1 Proressional 




















* architecture/urban planning 


U.U 




0.0 


0.0 


0.2 


0,0 


0.0 


0.9 


0.0 


home economics 


U.O 


A r% 

0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


health technology 


U.U 


A C 

0.0 


0.0 


0.0 


1 .4 


0.0 


0.0 


8.7 


0.0 


library or archival science 


0.0 


A r\ 

0.0 


0.0 


0.0 


0.0 


0,0 


0.0 


0.0 


0.0 


' nursing 


0.0 


0.0 


0.0 


0.0 


0.9 


0,0 


0.0 


4.0 


0.0 


pharmacy 


0.0 


0.6 


0.0 


0.0 


0.3 


0.0 


3.7 


0.0 


4 ; 


Dredent.Dremed oravet 


U.U 


O.O 


A A 

U.O 


r\ A 

0.0 


1 2.6 


0,0 


36.9 


0.0 




therapy (phys.occupat,etc) 


0.0 


A C 

0.6 


0.0 


0.0 


0.5 


0.0 


0.0 


7.2 


0.0 


other professional 


U.U 


A cy 

0.6 


0.0 


0.0 


0.3 


0.0 


0.0 


5.0 


0.0 


Social Sciences 




















anthropology 


O.U 


A A 

0.0 


0.0 


0.0 


0.2 


0.0 


0.0 


0.3 


0.0 


economics 


n A 

0.0 


1 .2 


0.0 


0.0 


0,2 


0.0 


0.0 


0.6 


0.0 


ethnic studies 


A n 
U.U 


A A' 

U.U 


A A 

0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


geography 


U.U 


O A 
U.U 


A A 

U.O 


A A 

0.0 


0.0 


0,0 


0.0 


0.0 


0.0 


political science 


U.U 


1 "7 


A A 

U.O 


0.0 


0.7 


0,0 


0.0 


0.9 


0.0 


psychology 


A A 

U.U 


A O 

U.O 


0.0 


0.0 


1.4 


0,0 


0.0 


4.0 


0.0 


social work 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.6 


0.0 


sociology 


A A 

U.U 


A A 

O.U 


A r\ 

0.0 


0.0 


0.2 


0.0 


0.0 


0.3 


0.0 


women's studies 


A A 

0.0 


A r\ 

0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


other social sciences 


A A 
0.0 


A f\ 

0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.3 


0.0 


Technical 


















building trades 


A A 

U.U 


1 .2 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


data processing,computer proe 


A A 

0.0 


4.7 


0.0 


0.0 


9.6 


0.0 


0.0 


1.6 


0.0 


drafting or design 


0.0 


2.3 


0.0 


0.0 


0,0 


0.0 


0.0 


0,3 


0.0 


electronics 


U.U 


1 9 


A A 

U.U 


A A 

U.O 


0,7 


0.0 


0.0 


0.0 


0.0 


mechanics 




? Q 

A-, O 


U.U 


U.U 


A A 
U.O 


A n 

0.0 


0,0 


0.0 


0.0 


other technical 


U.U 


U.U 


A A 

U.U 


A A 

0.0 


0.3 


0.0 


0,0 


1.2 


0.0 


Other Fields 




















agriculture 


U.U 


A A 
U.U 


A A 

U.U 


A A 

0.0 


0.2 


0.0 


5.2 


0.0 


2.3 


communications 


A r\ 
U.U 


1 . / 


A A 

0.0 


0.0 


0.3 


0.0 


0,0 


0.9 


0.0 


computer science 


A A 

U.U 




A r\ 

0.0 


21 .5 


0.0 


33.4 


0.0 


1.6 


0.0 


forestry 


0.0 


1.2 


0.0 


0.0 


0.0 


0.0 






1 t; 

1 .0 


law enforcement 


0.0 


0.6 


0.0 


0.0 


0.2 


0.0 


0.0 


0.0 


0.0 


military science 


0.0 


1.2 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


other field 


0.0 


0.6 


0.0 


0.0 


1.0 


0.0 


0.0 


1.2 


0.0 


undecided 


0.0 


14.0 


0.0 


0.0 


11.0 


0.0 


0.0 


18.4 


0.0 



ERIC 



DESCRIPTIVE PROFILE OF PERSISTERS. DEFECTORS, RECRUITS: MAJORS 



ITEM 

Major Reported in 1989 



Arts and Humanities 
art, fine & applied 
English (language & literature) 
history 
journalism 

language (except English) 

music 

philosophy 

speech 

theater or drama 
theology or religion 
other arts and humanities 
Biological Sciences 
biology (general) 
biochemistry or biophysics 
botany 

marine (life) science 
microbiology or bactenoiogy 
zoology 

other biological sciences 
Business 
accounting 

business admin (general) 
fmance 
marketing 
management 
secretarial studies 
other business 
Education 

business education 
elementary education 
iiiusic or art education 
physical education or recreation 
secondary education 
special education 
other education 
Engineering 

aeronautical/astronautical eng 
civil engineering 
chemical engineering 
electrical/electronic eng 
industrial engineering 
mechanical engineering 
other engineering 



ENGINEERING 


PHYSICAL SCI 


BIOLOGICAL SCI 


Persist 


Recruit Defect 


Persist 


Recruit 


Defect 


Persist 


Recruit 


Defect 


n n 


u.u 


1 Q 


0.0 


0.0 


0.4 


0.0 


0.0 


2.0 


n n 
u.u 


u.u 


O.O 


0.0 


0.0 


5.6 


0.0 


0.0 


5.8 


u.u 


u.u 




0.0 


0.0 


3.7 


0.0 


0.0 


3.7 


n n 
u.u 


u.u 


U.o 


0.0 


0.0 


0.4 


0.0 


0.0 


0.9 


u.u 


u.u 


1 1 


0.0 


0.0 


1 .7 


0.0 


0.0 


2.6 


u.u 


0.0 


0.5 


0.0 


0.0 


0.0 


0.0 


0.0 


0.6 


0.0 


0.0 


0.8 


0.0 


0.0 


1.2 


0.0 


0.0 


1.4 


0.0 


u.u 


0.0 


0.0 


0.0 


0.6 


0.0 


0.0 


0.5 


u.u 


u.u 


u.u 


0.0 


0.0 


0.4 


0.0 


0.0 


0.2 


u.u 


U.U 


0.3 


0.0 


0.0 


0.6 


0.0 


0.0 


0.5 


u.u 


u.u 


1 o 


0.0 


0.0 


1 .4 


0.0 


0.0 


0.9 


u.u 


u.u 


o o 
/.o 


0.0 


0.0 


5.2 


61 .7 


58.4 


0.0 


u.u 


0.0 


1.1 


0.0 


0.0 


0.6 


6.9 


6.3 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.3 


0.0 


0.0 


u.u 


U.U 


0.0 


0.0 


0.0 


0.9 


0.5 


0.0 


n n 
u.u 


u.u 


U.b 


0.0 


0.0 


0.0 


2.2 


4.7 


0.0 


u.u 


u.u 




0.0 


0.0 


0.0 


1.0 


1.3 


0.0 


u.u 


u.u 


U.o 


0.0 


0.0 


1 .6 


9.4 


12.6 


0.0 


u.u 


U.U 




0.0 


0.0 


4.8 


0.0 


0.0 


2.2 


u.u 


0.0 


2.9 


0.0 


0.0 


3.3 


0.0 


0.0 


2.9 


0.0 


0.0 


5.0 


0.0 


0.0 


2.7 


0.0 


0.0 


1.1 


0.0 


u.u 




0.0 


00 


2.9 


0.0 


0.0 


2.6 


n n 
u.u 


u.u 


*f .O 


0.0 


0.0 


3.3 


0.0 


0.0 


3.1 


u.u 


u.u 


U.U 


U.U 


0.0 


0.0 


0.0 


0.0 


0.0 


u.u 


u.u 


1 P 


U.U 


0.0 


2.1 


0.0 


0.0 


1.0 


u.u 


u.u 


U.U 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


u.u 


0.0 


0.8 


0.0 


0.0 


3.7 


0.0 


0.0 


4.4 


0.0 


0.0 


0.0 


0.0 


0.0 


0.2 


0.0 


0.0 


0.2 


0.0 


u.u 


u.o 


0.0 


0.0 


0.8 


0.0 


0.0 


1.0 


u.u 


u.u 


1 A 


0.0 


0.0 


3.9 


0.0 


0.0 


2.5 


u.u 


u.u 


u.o 


0.0 


0.0 


0.0 


0.0 


0.0 


0.4 


u.u 


u.u 


u.o 


0.0 


0.0 


0.2 


0.0 


0.0 


0.6 




o.o 


U.U 


0.0 


0.0 


0.8 


0.0 


0.0 


0.1 




11.9 


0.0 


0.0 


0.0 


1.0 


0.0 


0.0 


0.1 


7.1 


4.5 


0.0 


0.0 


0 0 




u.u 


u.u 


. 0.3 


33.0 


25.0 


0.0 


0.0 


0.0 


3.3 


0.0 


0.0 


0.4 


6.3 


11.9 


0.0 


0.0 


0.0 


0.2 


0.0 


0.0 


0.0 


25.9 


21.6 


0.0 


0.0 


0.0 


3.1 


0.0 


0.0 


0.7 


13.6 


18.7 


0.0 


0.0 


0.0 


3.3 


0.0 


0.0 


0.7 



C-51 



I 
I 
I 
I 

I 
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I 



I 
I 

f 





ENGINEERING 


PHYSICAL SCI 


BIOLOGICAL SCI 


ITEM 


rers' ' 


Recruit 


Defect 


Persist 


Recruit 


Defect 


Persist 


Recruit 


Defect 


Major Reported in 1989 




















Physical Sciences 




















astronomy 


u.u 


U.U 


U.U 




0.0 


0.0 


0.0 


0.0 


0.0 


atmospheric science 




u.u 


u.u 


1 *x 
1 .o 


U.Z 


A A 
U.U 


A A 
U.U 


0.0 


0.0 


chemistry 




u.u 


o.o 


1 Q n 

1 o.U 


Zo. / 


A A 
U.U 


A A 
U.U 


A A 
0.0 


9.7 


earth science 




u.u 


1 1 


o.o 


R ft 
O.O 


A A 
U.U 


A A 
U.U 


A A 

0.0 


0.5 


marine science 


u.u 


u.u 


U.o 


U.D 


1 . 1 


0.0 


0.0 


0.0 


C ' 


mathematics 


U.U 


U.U 


6.3 


31 .8 


29.7 


0.0 


0.0 


0.0 


1.8 


physics 


u.u 


u.u 


D.O 


' Q n 

^7,U 


1 u.y 


A A 

u.u 


0.0 


0.0 


0.2 


statistics 


u.u 


u.u 


U.o 


1 .U 


1 . 1 


0.0 


0.0 


0.0 


0.0 


other physical sciences 


u.u 


u.u 


1 A 


1 .U 


0.4 


0.0 


0.0 


0.0 


0.4 


Professional 


















architecfure/urban plamiing 




u.u 


u.o 


U.U 


U.U 


0.2 


0.0 


0.0 


0.4 


home economics 


u.u 


U.U 


U,Z 


O.U 


0.0 


0.6 


0.0 


0.0 


0.1 


health technology 


U.U 


U.U 


0,6 


0.0 


0.0 


0.0 


0.0 


0.0 


1.3 


law 


U.U 


U.U 


U,U 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


library or archival science 


u.u 


U.U 


U.U 


U.U 


0.0 


0.0 


0.0 


0.0 


0.0 


nursing 


U.U 


U.U 


0.2 


0.0 


0.0 


0.8 


0.0 


0.0 


1.7 


pharmacy 


U.U 


U.U 


0.0 


0.0 


0.0 


0.2 


3.7 


3.9 


0.0 


prfcdent,premed,prevet 




u.u 


u.z 


u.u 


u.u 


A A 
U.4 


o o 

o.o 


o.S 


0.0 


therapy (phys,occupat,etc) 


u.u 


u.u 


U.D 


U.u 


U.U 


1 .2 


0.0 


0.0 


0.7 


other professional 


n n 
u . u 


u.u 


U.D 


U.U 


U.U 


0.0 


0.0 


0.0 


0.9 


Social Sciences 


















anthropology 


u.u 


u.u 


U.o 


U.U 


0.0 


0.4 


0.0 


0.0 


1 .2 


economics 


U. J 


u.u 




U.U 


0.0 


6.6 


0.0 


0.0 


6.7 


ethnic studies 


u.u 


u.u 


U.Z 


U.U 


0.0 


0.0 


0.0 


0.0 


0.1 


geography 


u . u 


u.u 


U.D 


u.u 


U.U 


A C 

U.D 


0.0 


0.0 


0.4 


political science 


u.u 


u.u 


4.0 


U.U 


U.U 


4.7 


0.0 


0.0 


6.1 


psychology 


u.u 


u.u 


4. 1 


U.U 


0.0 


6.0 


0.0 


0.0 


14.8 


social work 


U.U 


U.U 


0.2 


0.0 


0.0 


0.2 


0.0 


0.0 


0.6 


sociology 




u.u 


u.o 


U.U 


U.U 


2.0 


0.0 


0.0 


2.6 


women's stu^Ues 


u.u 


u.u 


u.u 


u.u 


U.U 


A O 

U.Z 


0.0 


0.0 


0.0 


other social sciences 


n n 

u . u 


u.u 


U.9 


U.U 


U.U 


0.6 


0.0 


0.0 


1.6 


Technical 




















building trades 


u.u 


u.u 


u.z 


U.U 


U.U 


0.0 


0.0 


0.0 


CO 


data prccessing,computer prog 


u.u 


u.u 


z.^ 


U.U 


U.U 


7.D 


0.0 


0.0 


0.6 


drafting or design 


U.U 


u.u 


O.o 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


electronics 




u.u 


u.u 


u.u 


u.u 


A A 
U.4 


A A 

u.u 


0.0 


0.1 


mechanics 


0 0 


u.u 


u.u 


u.u 


U.U 


A 0 
U.Z 


A A 

u.u 


0.0 


0.0 


other technical 


u.u 


u.u 


U.u 


U.U 


U.U 


0.0 


0.0 


0.0 


0.2 


Other Fields 




















a-^ricuhure 




u.u 


U.D 


u.u 


n A 
U.U 


A A 

U.4 


b.7 


6.3 


0.0 


communications 


u.u 


u.u 


1 1 


U.U 


A A 
U.U 


A O 

O.O 


0.0 


0.0 


1.3 


computer science 




u.u 


D.J:? 


Z«mF .u 


00 0 

zz.z 


A A 

U.U 


A A 

0.0 


0.0 


0.2 


forestry 


0.0 


0.0 


0.2 


0.0 


0.0 


0.0 


0.4 


1 .1 


0.0 


law enforcement 


0.0 


0.0 


0.5 


0.0 


0.0 


0.6 


0.0 


0.0 


0.3 


military science 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


other field 


0.0 


0.0 


1.5 


0.0 


0.0 


1.9 


0.0 


0.0 


1.5 


undecided 


0.0 


0.0 


0.2 


0.0 


0.0 


0.2 


0.0 


0.0 


0.2 
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I 

i 
I 



I 
I 

I 





ENGINEERING 


PHYSICAL SCI 


BIOLOGICAL 


SCI 


r ITEM 


Persist 


Recruit 


Defect 


Persist 


Recruit 


Defect 


Persist 


Recruit 


Defect 


1 Probable Graduate Major 




















Arts and Humanities 




















art, fine Sc applied 




u.u 


u.u 


u.u 


U.D 


U.O 


U.U 


0.0 


1 7 


English (language & literature) 


0 2 


u.u 


1 ft 


U.o 


n 9 




U.U 


0.0 


1 ^ 


history 


0.2 


u . u 


1 2 


u.u 


u.4 


Z.U 


u.u 


U.7 


u 


journalism 




u.u 


U.*t 


U.o 


U.U 


U.2 


0.0 


0.0 


0 4 


language (except English) 


n n 


n R 
u.o 


U.»f 




U.4 


1 .2 


0.0 


0.0 


u. 0 


music 


u.u 


U.U 


U.4 


0.0 


0.2 


0.0 


0.0 


0.0 


u.o 


philosophy 


U.U 


u.o 


0.8 


0.3 


0.0 


0.7 


0.0 


0.0 


U.U 


speech 


u.u 


0.0 


0.0 


0.0 


0.0 


0.5 


0.0 


0.0 


0.1 


theater or drama 


u.u 


U.U 


U.U 


0.0 


0.0 


0.5 


0.0 


0.0 


0.0 


theology or religion 


u.u 


U.U 


U.o 


U.O 


0.0 


0.5 


0.3 


0.4 


1 .0 


other arts and humanities 




n n 
u.u 


U.*f 


U.U 


U.D 


0.5 


0.0 


0.0 


n A 


Biological Sciences 




















biology (general) 


0 2 


u.u 


n R 

U.D 


U.J 


U.U 


U.7 


A 0 

4.2 


2.5 


n R 

U.D 


biochemistry or biophysics 


u .o 


n R 

U.D 


1 .U 


0 0 

JL,JL 


1 .0 


1 .2 


4.4 


3.6 




botany 


u.u 


u.u 


U.U 


U.U 


0.0 


0.5 


1 .0 


1.8 


u.u 


marine (life) science 


U.U 


U.U 


0.0 


0.0 


0.0 


0.2 


2.4 


2.5 


u.u 


microbiology or bacteriology 




n n 
u.u 


n 9 
u.z 


U.U 


u.u 


0.2 


4.7 


3.9 


0.1 


zoology 


u.u 


u.u 


U.*f 


U.U 


u.u 


0.7 


1 .5 


3.2 


n 1 
u. 1 


other biological sciences 


u.o 


n R 

U.D 


9 n 


1 .1 


1 .7 


2.4 


1 1 .0 


1 1 .0 


1 .0 


Business 


















accounting 


u.u 


U.U 


1 0 
1 .0 


0.3 


0.2 


3.4 


0.2 


0.7 


n R 
u.o 


business admin (general) 


17 9 

1 /,z. 


100 

1 


1 4.0 


6.2 


7.0 


9.3 


2.4 


2.5 


7 0 
/.u 


fmance 


1 0 




6.3 


1 .1 


1.1 


4.9 


0.2 


0.4 


0.0 


marketing 


1.1 


0.0 


4.1 


0.3 


0.6 


1.7 


0.2 


0.4 


z.U 


management 




C R 


D.y 


1 .0 


0.1 


5.1 


0.8 


0.4 


4.1 


secretarial studies 


u.u 


n R 

U.D 


U.U 


U.U 


0.0 


0.0 


0.0 


0.0 


n 1 
u. 1 


other business 




u.u 


9 n 
z.u 


1 1 
1 . 1 


u.y 


1 n 
1 .Z 


0,3 


0.0 


1 7 


Education 


















business education 


u . u 


n R 

U.D 


n 9 
u.z 


U.U 


U.U 


0.2 


0.0 


0.0 


n 1 

U. 1 


elementary education 


u.u 


u.u 


U.o 


U.O 


U.4 


2.7 


0.2 


0.4 


9 

O.Z 


music or art education 


u.u 


u.u 


U.U 


U.U 


0.0 


0.2 


0.0 


0.0 


u.4 


physical education or recreation 


u.u 


U.U 


0.0 


0.0 


0.0 


0.2 


0.2 


0.7 


0.9 


secondary education 


u.o 


n R 

U.D 


1 .0 


0.1 


6.2 


2.7 


1 .8 


2.5 


2.7 


special education 


u .u 


u.u 


U.*f 


U.U 


U.U 


1 .0 


0.3 


0.4 


1 n 
1 .u 


other education 


U. 


n R 

U.D 


1 0 


1 . 1 


U.9 


3.2 


0.5 


1 .1 


9 n 
z.u 


Engineering 


















aeronautical/astronautical eng 


R 1 


*T.*f 


1 A 


U.o 


1 .7 


0.5 


0.2 


0.0 


u.u 


civil engineering 




7 9 




U.U 


U.y 


0.5 


0.3 


0.0 


0 1 
u. 1 


chemical engineering 


3.0 


2.8 


0.0 


0.3 


0.4 


0.2 


0.0 


0.0 


u.o 


electrical /electronic eng 


18.6 


13.3 


2.6 


2.2 


1.7 


2.0 


0.0 


0,0 


0.0 


industrial engineering 


3.0 


3.9 


0.6 


0.3 


0.9 


0.5 


0.0 


0.0 


0.0 


mechanical engineering 


10.7 


10.6 


1.4 


0.5 


0.2 


1.7 


0.0 


0.0 


0.1 


1 other engineering 


8.5 


9.4 


2.6 


2.4 


1.9 


0.7 


0.3 


0.0 


0.8 



lERlC 



c-53 



37 



2 



DESCRIPTIVE PROFILE OF PERSISTERS, DEFECTORS, RECRUITS: MAJORS 





ENGINEERING 


PHYSICAL SCI 


BIOLOGICAL SCI 


[ ITEM 


Persist 


Recruit 


Defect 


Persist 


Recruit 


Defect 


Persist 


Recruit 


Defect 


Probable Graduate M^or 




















Physical Sciences 




















astronomy 




u.u 


n ft 
u.o 


ZA 


0.9 


0.0 


0.0 


0.0 


0.0 


atmospheric science 




u.u 


U.Z 


O.O 


r\ A 
0.4 


0.2 


0.0 


0,0 


0.0 


chemistry 




u.u 


1 R 
1 .o 


1 n c 
1 U.O 


1 1 c 

1 1 .5 


0.7 


*\ FT 

0.5 


1 .1 


4.0 


earth science 


u.u 


U.U 


O.o 


4.6 


3.6 


0.0 


0.2 


0.0 


0.6 


marine science 


0,0 


0.6 


0.6 


1 .3 


1 .1 


0.0 


0.0 


0.0 


0.3 


mathematics 


0.2 


1.1 


1.4 


10.8 


7.2 


1.0 


0,0 


0.0 


0.6 


physics 


O.J 


1 .7 


3.7 


12.1 


5.3 


0.7 


0.0 


0.0 


0.0 


statistics 


0.0 


0.6 


0.0 


3.8 


1 .7 


0.5 


0.0 


0.0 


0.1 


other physical sciences 


U.O 


U.U 


0.4 


1 .3 


1 .3 


0.2 


0.2 


0.0 


0.3 


Professional 




















architecture/urban planning 


\j . A. 


V/. u 




U.o 


n A 
U.4 


0.5 


0.0 


0.4 


0.6 


home economics 


u.u 


u.u 


U.U 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


health technology 


n Q 


1 . / 


1 .0 


1 .6 


2.3 


2.0 


15.7 


1 1.4 


4.5 


law 




b.b 


6.3 


1 .3 


1 .1 


8.3 


1.5 


1.8 


11.4 


library or archival science 


O.U 


0.0 


0.0 


0.0 


0.0 


0.5 


0.0 


0.7 


0.1 


nursing 


0.0 


0.0 


0.0 


0.0 


0.0 


0.5 


0.6 


0.7 


1.4 


pharmacy 


0.0 


0.0 


0.0 


0.5 


1.3 


0.2 


2.3 


3.9 


0.5 


Dredent.Drem^d nrpv^^t 




1 "7 


z.U 


1 . 1 


4.7 


2.9 


23.9 


16.7 


7.4 


therapy (phys,occupat,etc) 


O.z 


0.0 


1 .0 


0.0 


0.9 


1.0 


3.6 


8.9 


1.5 


other professional 


O.o 


1 . 1 


1 .0 


0.5 


2.1 


1 .2 


7.4 


4.6 


3.6 


Social Sciences 




















anthropology 


u.u 


0.0 


O.z 


0.0 


0.0 


0.2 


0.2 


0.4 


0.4 


economics 


U.U 


0.0 


0.6 


0.3 


0.6 


1 .5 


0.2 


0.4 


1.5 


ethnic studies 


u.u 


U.U 


U.z 


0.0 


0.0 


0.2 


0.0 


0.0 


0.1 


geography 




U.D 


U.U 


0.0 


0.0 


0.0 


0.2 


0.0 


0.0 


political science 


' u.o 


1 . 1 


A O 
O 


o.o 


0.6 


2.0 


0.3 


0.7 


1.5 


psychology 


u.u 


U.U 




0.5 


0.4 


4.2 


1 .0 


0.4 


9.1 


social work 


0.0 


0.0 


0.2 


0.0 


0.0 


1.2 


0.2 


1.1 


2.2 


sociology 


u.u 


U.U 


0.0 


0.3 


0.0 


1 .2 


0.0 


0.0 


0.4 


women's studies 


u.u 


U.u 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.1 


other social sciences 


u.u 


U.U 


0.4 


0.0 


0.0 


0.7 


0.0 


0.4 


0.6 


Technical 


















building trades 


u.u 


U.o 


0.0 


0.0 


0.0 


0.0 


0.2 


0.0 


0.1 


data processing, computer prog 


n Q 

U.a 


1 . / 


1 .8 


1 .6 


1 .7 


3.2 


0.3 


0.0 


0.5 


drafting or design 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.4 


electronics 




u.u 


U.U 


U.U 


0.0 


0.0 


0.0 


0.0 


0.0 


mechanics 


0 0 


n n 
u . u 


u.u 


U.U 


0.0 


0.2 


0.0 


0.0 


0.0 


other technical 






u.u 


U.U 


0.0 


0.0 


0.0 


0.0 


0.0 


Other Fields 


















agriculture 




u.u 


u.u 


U.U 


0.0 


0.0 


1 .5 


1.4 


0.3 


communications 


u.u 


u.u 


U.4 


0.3 


0.0 


0.5 


0.2 


0.0 


0.3 


1 computer science 


^ 1 




9 ft 
Z.D 


1 1 Q 


1 0.0 


2.7 


0.0 


C.4 


0.5 


forestry 


0.0 


0.6 


0.0 


0.0 


0.2 


0.0 


0.2 


0.4 


0.1 


law enforcement 


0.0 


0.0 


0.2 


0.0 


0.0 


0.0 


0.2 


0.4 


0.1 


military science 


0.2 


0.0 


0.2 


0.3 


0.0 


0.0 


0.0 


0.0 


0.1 


other field 


0.6 


0.0 


1.0 


0.5 


0.4 


10 


0.6 


0.7 


1.0 


undecided 


2.3 


2.2 


3.3 


2.4 


4.5 


3.4 


2.1 


4.6 


3.3 
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ENGINEERING 


PHYSICAL SCI 


BIOLOGICAL SCI 


ITEM 




Recruit 


jjeieci 


Persist 


Recruit 


Defect 


Persist 


Recruit 


Defect 


HOURS PER WEEK IN THE 
PAST YEAR SPENT ON 




















Classes/Labs 




















none 




O A 


u.o 


U.U 


U.O 


n r\ 
0.0 


0.0 


/*\ ft 
0.3 


0,6 


less than one 




o o 


O 7 

u. / 


O 9 

u.z 


U.O 


n o 
O.O 


0.0 


0.0 


ft 4 

0.1 


1 to 2 


n R 


1 . 1 


9 o 
z.u 


1 . / 


1 . 1 


n c 
O.O 


n ft 

0.9 


4 ft 

1 .3 


1.4 


3 to 5 


o.o 


1 Q 


4. 1 


3.Z 


O ft 

3.9 


3.7 


4.5 


2.6 


4.4 


10-Jun 




1 9 


1 n R 
1 u.o 


1 1 Q 

1 1 .o 


1 1 .U 


1 4.7 


8.2 


9.0 


12.6 


15-Nov 




9*5 1 


OQ 7 


J4.0 


26.5 


35.5 


21 .2 


19.3 


32.8 


16-20 


'^R 7 


A'^ 9 
HO . Z 




9ft Q 


99 ft 
OO.O 


9Q /I 

zy.4 


O O ft 

o3.9 


38.1 


30.0 


over 20 


97 R 


1 7 R 


1 Q 1 
1 o. 1 


91 Q 
Z 1 .o 


ZO.O 


ICQ 

1 o.o 


31 .3 


29.4 


18.2 


Studying/Homework 




















none 


o n 


O O 


O O 
U.U 


O O 
U.U 


n 9 
U.Z 


n n 
0.0 


0.2 


0.3 


0.1 


less than one 


\j % \j 


o o 

\J%\J 


O A 


O A 


o c 
U.o 


r\ 9 
O.o 


U.Z 


ft ft 
0.3 


0.4 


1 to 2 


1 9 


1 


9 Q 
z . o 


9 7 
Z. / 


9 ft 
Z.D 


9 9 

z.z 


1 ,1 


ft ft 
2.9 


ft "7 

2.7 


3 to5 


D. / 


"7 O 

/.z 


1 b.4 


10.6 


10.2 


14.6 


1 1.6 


9.8 


12.8 


IG-Jun 


17 0 


1 R Q 


ZvJ.H 


9n 1 
ZU. 1 


ZZ.1 


25.3 


26.6 


22.3 


28.0 


15-Nov 


90 A 


1 A O 


1 O Q 
1 O.O 


9 9 C 
ZZ.O 


20.4 


1 ft o 

1 9.3 


21 ,6 


26.5 


21.9 


16-20 


1 Q A 


9C^ 
ZD .O 


1 ft 1 
1 D. 1 


ion 
1 O.U 


zl .o 


1 /.I 


1 7.3 


14.9 


15.7 


over 20 


"V^ 0 


'^'^ 9 
Z 


91 R 
Z 1 .O 


9C ft 


ZZ.O 


11 Q 

z1 .o 


21 ,4 


23,1 


1 8.4 


Socializing wich Friends 




















none 


O 9 


O O 


O O 
U.U 


U.U 


0.2 


0.2 


0.0 


0.0 


0.1 


less than one 


0 R 


1 1 

1 . 1 


1 1 
1 . 1 


1 '5 


n 9 
U.o 


n c 
O.O 


n c 
U.O 


ft ft 
0.3 


0.6 


1 to 2 


4 3 




A O 


R 
o.o 


/I O 
H.U 


9 7 
o. / 


/I 7 

4. / 


o.l 


ft o 

3.8 


3 to 5 


1 ft o 
1 D.O 


ZO. / 


1 /.4 


1 4. 1 


1 5.S 


1 7.9 


1 8.7 


17.3 


17.2 


10-Jun 


o 1 . 


97 1 
Z / . i 


OR 
Zu.O 


97 ft 
Z /.D 


on 7 

oU. / 


Z/.4 


ft ft c 

29.5 


ft ft c 

29.5 


29.0 


15-Nov 


1 R R 


91 A 

Z 1 i*f 


1 ft A 


1 Q ft 


17 9 


1 c n 
1 5.0 


1 ft o 

1 9.3 


ft ft c 

20.5 


1 9.0 


16-20 


1 7 


Q Q 


1 O 


1 1 


1 9 
1 o.*f 


19 9 
1 Z.O 


1 O 1 

1 z. 1 


1 ft ft 
10.9 


1 O ft 

1 2.3 


over 20 


1 5.2 


1 1 fl 


1 Q 7 
1 o . / 


90 *k 
ZU.O 


1 R 1 
1 O. 1 


99 O 
ZO.U 


ICO 

1 o.z 


ICC 

1 b.5 


1 8. 1 


Talk with Faculty Outside Class 




















none 


7 fi 


Q 1 
o. 1 


R O 
O.U 


y1 O 


9 Q 
O.O 


o.y 


7.0 


6.9 


5.4 


less than one 


AA O 


A9 
HZ . O 




'39 1 


99 

oZ.4 


oo.b 


ft ft ft 
32.8 


34.9 


35.0 


1 to 2 




?fl 1 
OO. 1 


'^A 9 
OH.Z 


A9 9 
HZ. Z 


9Q R 
Oo.O 


yl 9 c 
4o.O 


O Q O 

o9.o 


ft ft ft 
39.9 


O ~7 ft 

^37.9 


3 to 5 


Q R 




1 4.y 


1 b.z 


ion 
1 9.0 


1 4.2 


1 6.2 


14.0 


16.9 


10-Jun 


1 Q 


O R 

u.o 


0 7 

z. / 


'3 ft 
J.O 


9 7 
O. / 


2.3 


3.6 


3.7 


3.6 


15-Nov 


0 9 


0 0 


O A 


1 


U.o 


n o 
U.o 


0.7 


ft ft 
0.3 


ft ft 
0.9 


16-20 


0.2 


0.4 


0 1 


0 A 


O 9 
U.O 


O 9 
U.Z 


O 1 
U. 1 


n n 
U.U 


A O 

U.Z 


over 20 


0.0 


0 0 


0 0 


o o 


O O 
U.U 


O O 
U.U 


n o 
U.Z 


A O 

O.O 


A O 

O.Z 


Exercising/Sports 




















none 




R R 


^ 9 

o . Z 




A K 


ft a 

D.O 


c c 
o.b 


ft A 

3.4 


ft ft 

3.8 


less than one 


10 2 


19 1 
1 ^ . 1 


R R 
o.o 


1 7 
1 O. / 


1 1 O 
1 1 .U 


1 9 n 
1 Z.U 


1 o o 

1 z.z 


1 ft ii 
12.4 


1 2. 1 


1 to 2 


21.1 


1 R Q 


1 Q R 
1 o . u 


9*^ R 
ZO. o 


99 Q 
ZZ.O 


99 7 
ZZ. / 


90 Q 
ZU.O 


O >1 1 

z4,l 


ft ft A 

22.4 


3 to 5 


30.0 


30.6 


28.9 


29.7 


28.8 


26.6 


31 .6 


28.6 


«J <C. . U 


10-Jun 


20.8 


20.4 


21.1 


16.4 


17.1 


17.9 


18.2 


18.8 


17.2 


15-Nov 


7.8 


6.8 


8.8 


5.5 


7.8 


7.0 


5.8 


7.4 


6.6 


16-20 


2.3 


3.4 


4.4 


2.8 


4.5 


3.8 


3,1 


2.4 


2.5 


over 20 


3.3 


1.1 


3.3 


2.7 


3.4 


3.3 


2.7 


2.9 


2.8 
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DESCRIPTIVE PROFILE OF PERSISTERS. DEFECTORS RECRUITS: MAJORS 





ENGINEERING 


PHYSICAL SCI 


BIOLCM3ICAL SCI 


ITEM 


Persist 






Persist 


Kecruii 


uereci 


Persist 


Recruit 


Defect 


HOURS PER WEEK IN THE 
PAST YEAR SPENT ON 




















Reading for Pleasure 




















none 
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o 
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n ft 


1 1 
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Using a Personal Computer 




















none 
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DESCRIPTIVE PROFILE OF PERSISTERS. DEFECTORS. RECRUITS: MAJORS 



ITEM 



ENGINEERING 



Persist Recruit Defect 



PHYSICAL SCI 



Persist Recruit Defect 



BIOLOGICAL SCI 



Persist Recruit Defect. 



HOURS PER WEEK IN THE 
PAST YEAR SreNT ON 



f 



f 



Student Clubs/Groups 

none 

less than one 
1 to2 
3 to 5 
10-Jun 

15- Nov 

16- 20 
over 20 

Watching TV 
none 

less than one 
1 to 2 
3 to 5 
10-Jun 

15- Nov 

16- 20 
over 20 

Commuting to Campus 
none 

less than one 
1 to 2 
3 to 5 
10-Jun 

15- Nov 

16- 20 
over 20 

Religious Services/Meetings 
none 

less than one 
1 to 2 
3 to 5 
10-Jun 

15- Nov 

16- 20 
over 20 

Hobbies 
none 

less tlian one 
1 to 2 
3 to 5 
10-Jun 

15- Nov fr 

16- 20 
over 20 



27.5 
15.9 
26.1 
19.4 
6.8 
2.1 
1.3 
1.1 

11.1 
13.6 
19.4 
26.9 
17.6 
6.6 
2.7 
2.1 

51.3 
16.1 
14.9 
11.6 
5.1 
0.6 
0.2 
0.1 

50.5 
18.2 
23.8 
5.2 
1.7 
0.2 
0.2 
0.1 

26.3 
24.4 
27.0 
16.1 
3.8 
1.1 
0.5 
0.8 



31.7 
12.6 
26.0 
18.3 
6.5 
2.7 
1.1 
1.1 

15.6 
13.3 
18.3 
29.7 
13.7 
6.1 
2.7 
0.8 

43.9 
17.6 
11.8 
16.4 
8.8 
1.5 
0.0 
0.0 

54.0 
13.3 
24.7 
7.2 
0.8 
0.0 
0.0 
0.0 

27.8 
17.9 
31.6 
16.3 
4.2 
0.4 
0.8 
1.1 



34.8 
14.2 
23.8 
15.4 
7.0 
3.1 
0.9 
0.8 

9.5 
11.5 
22.0 
26.5 
20.3 
4.9 
3.1 
2.3 

45.9 
17.2 
17.6 
11.9 
4.9 
1.7 
0.4 
0.3 

47.7 
15.3 
28.0 
6.3 
2.3 
0.4 
0.1 
0.0 

23.8 
19.7 
26.1 
18.4 
8.2 
2.3 
0.4 
1.2 



36.7 
15.3 
19.1 
19.3 
6.4 
1.7 
0.6 
0.8 

12.6 
15.8 
19.8 
23.6 
17.3 
5.9 
2.9 
2.1 

58.3 
14.:' 
12.3 
10.2 
3.8 
1.1 
0.2 
0.0 

50.9 
13.7 
27.2 
6.5 
1.1 
0.2 
0.4 
0.0 

27.9 
20.5 
27.1 
14.0 
7.2 
1.9 
0.2 
1.3 



32.1 
13.1 
26.6 
17.7 
7.8 
1.0 
1.0 
0.8 

13.3 
14.4 
20.9 
25.2 
16.7 
5.5 
2.3 
1.8 

56.2 
14.1 
13.0 
9.3 
5.5 
1.3 
0.5 
0.2 

49.7 
16.8 
24.0 
7.3 
2.1 
0.0 
0.2 
0.0 

24.4 
23.4 
25.2 
17.1 
6.2 
2.1 
1.0 
0.7 



32.7 
13.2 
25.0 
13.2 
7.3 
2.5 
1.3 
1.9 

10.7 
13.1 
19.7 
28.0 
17.5 
5.3 
3.2 
2.7 

48.7 
15.0 
14.1 
12.6 
7.4 
1.3 
0.3 
0.5 

54.0 
15.8 
20.5 
8.1 
1.3 
0.2 
0.0 
0.2 

25.1 
22.4 
29.3 
15.8 

0.8 
0.3 
1.2 



25.2 
13.0 
26.9 
23.3 
8.3 
1.8 
1.0 
0.6 

10.2 
12.3 
22.8 
29.7 
15.8 
5.7 
1.9 
1.5 

46.9 
20.2 
14.6 
12.7 
4.6 
0.7 
0.1 
0.0 

47.6 
16.6 
25.7 
8.3 
1.4 
0.4 
0.1 
0.0 

24.4 
22.6 
28.7 
17.9 
4.5 
1.1 
0.2 
0.5 



34.6 
13.6 
27.1 
13.0 
6.6 
1.6 
0.8 
2.7 

11.2 
14.4 
21.0 
24.5 
18.6 
6.1 
2.1 
2.1 

43.0 

^9.r 

14.9 
14.3 
6.4 
0.5 
0.5 
0.5 

53.6 
15.1 
23.3 
6.4 
1.1 
0.3 
0.3 
0.0 

25,7 
20.4 
29.6 
18.0 
4.8 
0.5 
0.5 
0.5 



28.8 
12.3 
23.8 
20.4 
9.1 
2.8 
0.9 
2.0 

13.4 
14.3 
19.0 
26.2 
16.5 
6.3 
1.8 
2.6 

47.6 
19.5 
14.1 
11.2 
5.9 
1.4 
0.1 
0.3 

49.4 
16.4 

mi 

5.7 
1.7 
0.3 
0.3 
0.0 

24.1 
23.2 
27.8 
17.5 
4.6 
1.1 
0.8 
0.8 
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Appendix D 

Trends in Freshmen Majors 
Careers in Science 
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Appendix E 
Site Visit Protocols 



SCIENCE STUDENTS 



Introduction: 



Introduce yourself; introduce study 

Ask sUidents to give name, major: Note die number of students, characteristics, etc. 
Note description of room; take notes and tape all intervdews 



1. 



What attracted you to this institution? 

• Did it have anything to do widi the science program? 



2 . How and when did you make the decision to major in the sciences? 

• Was It something that you always knew or did you make the decision later in your 
schooling (like in high school or college)? 

• Have you shifted between fields within the sciences or from anot' er discipline? If so 
why? To/from what field did you move? 

• When do students have to declare their major? 

3 • What is it like to be a science major here? 

• Is the experience different for men and women? for minorities? 

• Is the experience different for non--science majors? 

• Is the experience different among science fields (i.e., hard sci vs. engineering)? 

4 . What does it take to succeed as a science major here? 

• Is it different for men, women, minorities? 

• Are there diings that die institution does to help or hinder your success? 

• Are there specific programs to assist you? 

• To what do you attribute the general underrepresentation of women and minorities in 
the sciences? 

• What might be done to attract more people, in particular women and minorities, to the 
sciences • 

5 . What role do faculty play in your experience as a science student? 

• How do they facilitate or inhibit your success? 

• Are there opportunities for you to spend time with science faculty outside of the 
classroom (i.e.. vyorking on a faculty research project, or in a mentoring capacity) 

• How are most science courses taught (lecture, lab, seminar) 

• Do you think this is an effective way of teaching the course material? What are the 
strengths, weaknesses, suggestions for improvement? 

• What percentage of science courses are taught by graduate teaching assistants? How 
does this help or hinder your ability to succeed in science? Please explain 

. How are you evaluated in your courses? What do you think about this (these) 
method(s)? Does this differ between lower and upper division classes'^ 

• How IS faculty teaching evaluated? 

• How do students receive advising regarding the sciences at this institution? 

6 . How would you characterize the relationship between students within the 
sciences (i.e., competitive, coopi?rative)? 

• How do non-science students view the sciences and science students at this institution? 

7. What do you plan to do with your degree (academic, private industry, 
teaching}? * ' 

• Have your plans changed since you entered this instimtion? 



I E-2 381 

'eric 



NON-SCIENCE STUDENTS 



Introduction: ~ — " • 

Introduce yourself; introduce study 

Ask students to give name, major: Note the number of students, characteristics etc 
Note descnptton of room; take notes and tape all interviews ' ' 



1 . What attracted you to this college? 

2. How and why did you choose your major? 

• Were you ever interested in die sciences? 

• If not, how come? 

3. What has been your experience in (GE) science courses here? 

• Do you hke science courses? Are they difficult? 

• How do the professors view you? 

• What is the nature of student interaction in science courses that you've taken fi e 
competitive, cooperative)? ^ 

• Do you feel you had the background to major in science? 

4 . What does it take to succeed as a science major here? 

• Is it different for men, women, minorities? 

• Are there specific programs to assist you? 

• Se rdence°sr" ^^^^"^ ^^"^"^ underrepresentation of women and minorities in 

• SncSf ^ ^° ^^^^^ particular women and minorities, to the 

^' ^^9" ^'^^ science program and science majors at this 

• Do you have any friends that are science majors? If not, why? 
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FACULTY 



Introduction: ~ ~ ■ — ■ 

Introduce yourself; introduce study 

Ask faculty to give name, field: Note the number of students, characteristics, etc. 
Note description of room; take notes and tape all interviews 



1. 



6. 



How does science fit into the overall context of this institution? 

• What is the history of the sciences at this institution? 

There has been lots of hype about the shortage of science talent, what is the 
nature of science enrollments here? 

• Has there been declining or increasing enrollments? 

• Do you do anything to encourage science enrollments? 

What is it like for students to be science majors here? 

• Is the experience different for men and women? 

• Is the experience for minorities different? 

• Does it differ by field (i.e., natural sci vs. math) 

What does it take for students to succeed in the sciences here? 

• Are there things about this institution that help or hinder this success? 

• Are things done at tiiis instimtion to help students who are less prepared in die sciences 
but who want to pursue science in college? 

• At what point do you lose studeats from science? 

• Do you track where students who leave the sciences go? 

• If not, where do you think they are going? (Other science fields, or outside of science?) 

How do you feel about the quality/academic preparation of your students? 

• Do you do anything to encourage science enrollment? 

• To what do you attribute the general underrepresentation of women and minorities in 
the saences? 

• What might be done to attract more people, in particular women and minorities, to the 
sciences.' 

What role do faculty play in the experience of science students? 

• Are there opportunities for students to spend time with you outside of die classroom 
(I.e., faculty research, mentoring)? 

• How are most science courses taught (lecture, lab, seminar) 

• Do you tiiink tiiis is an effective way of teaching the course material? What are the 
strengths, weaknesses, suggestions for improvement? 

• What percentage of science courses are taught by graduate teaching assistants? How 
does this help or huider your ability to succeed in science? Please explain 

• How do you evaluate student academic performance in your courses'^ What do vou 
claSes?^"^ ^^'^ ^^^^^^ metiiod(s)? Does this differ between lower and upper division 

• How is your teaching evaluated? 

• ■ How do students receive advising regarding the sciences at this institution? 
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ADMINISTRA TORS 



Introduction: 



Introduce yourself; introduce study 

Ask faculty to give name, field: Note the number of students, characteristics etc 
Note descnption of room; take notes and tape all interviews 



ONLY FOR PROGRAM nmRPTOPQ 

^ nro ram and P'*og'*^™ Who is targeted to participate in your 



1. How does science fit into the overall context of this institution? 

• What is the history of the sciences at this institution? 

2. There has been lots of hype about the shortage of science talent, what is the 
nature of science enrollments here? » ^ is me 

• Has there been declining or increasing enrollments? 

• Do you do anything to encourage science enrollments? 

3 . What is it like for students to be science majors here? 

• Is the experience different for men and women? 

• Is the experience for minorities different? 

• Does it differ by field (i.e., natural sci vs. math) 

4 . What does it take for students to succeed in the sciences here? 

• Are there things about this institution that help or hinder this success'^ 

• Are things done at this institution to help students who are less prepared in the sciences 
but who want to pursue science in college? 

• At what point do you lose students from science? 

• Do you track where students who leave the sciences go? 

• If not, where do you think they are going? (Other science fields, or outside of science?) 

5. How do you feel about the quality/academic preparation of your students'' 

• Do you do anything to encourage science enrolhnent? 

• ±e rdence°s ^^^^"^^ ^^"^"^ undeirepresentation of women and minorities in 

• Scesf ^ '^""^ ^° ^^^^'^^ ^ P^^"^^ minorities, to the 

6 . What role do administrators play in the experience of science students? 

7. What role do faculty play in the experience of science students'' 

• ^lXllS^s::^t:r^i:^^ ^° ^P^"' ^-^^^ -^^^^^ °^ ^^e dassrcom 

• How is teaching evaluated? 

• How do students receive advising regarding the sciences at this institution? 
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